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You needn’t wait for Thanksgiving 


Everyone from John Q. Public to 
Joe Citizen realizes, somehow, that 
the transport truck lines are doing 
a perfectly thundering war job. 


But if most people are a mite vague 
about it, that’s no wonder. Even the 
experts are amazed at the whole 
story. For, by their service to com- 
munities large and small, the auto 
fleets are keeping America in gear 
—and high gear at that. 


You know the truck operators are 
in there pitching when you realize 
they’re up against the same war-time 
difficulties that beset any individual 
motorist—only multiplied to giant 
proportions. 

Short of manpower and mainten- 
ance help—battling to solve scarcity 
problems on tires, gasoline and 
equipment—they still keep pushing 


those big multi-wheeled babies over 
the highways. 


It’s only a fly-weight exaggera- 
tion to suggest that, without trans- 
port trucking service, we'd be fight- 
ing a war with muzzle-loaders and 
ox-teams. Life at home, too, would 
be pretty rugged. 

One reason it’s hard to appreciate 
the contribution of the trucks is 
that transport trucking is about the 
youngest of the industries. It’s like 
the Air Force. A few years ago it 
almost didn’t exist. But now look! 


Another reason is that few peo- 
ple get out on the highways these 
days. You don’t see the transport 
trucks a-rolling. But you needn’t 
wait for Thanksgiving to be thank- 
ful that—like the stars on a cloudy 
night — although you don’t see 
them, they’re on the job. 


STANDARD OF CALIFORNIA 






E flag, with 3 stars, awarded 
to our Richmond Refinery 
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The Course of Oil «vim 


PRESENT AGREEMENT UNACCEPTABLE 


The oil industry has been asked by Mr. Ickes to 
submit specific constructive suggestions for changes 
in the language of the Anglo-American Petroleum 
\greement. In its present form, the Agreement is 
not acceptable to the oil industry. Why? J. Howard 
Pew in a statement before the P.I.W.C. on October 
23, 1944, gives several very important reasons why. 
He states that the Agreement as now written “is a 
deliberate attempt to place the American petroleum 
industry under the bureaucratic control of the Fed- 
eral Government. It is a blank check which would 
give to the Federal Government unlimited and un- 
specified powers of the greatest scope over every 
activity of our industry. The effectuation of its objec- 
tives can be achieved only through embroiling our 
domestic petroleum industry in a vicious cartel 
system. This would halt the progress of our industry 
and be detrimental to the welfare of every one in 
our country. * * * 


“This Agreement sets forth objectives which can 
be achieved only through production control, or con- 
trol of marketing, or control of prices, or all of 
these. * * *, 

“What: is that, but a cartel? Such arrangements 
in international trade are exactly what we at home 
call monopolistic practices or combinations in re- 
straint of trade. For more than fifty years, such prac- 
tices have been outlawed by our anti-trust legislation. 
The evil and reprehensible nature of such practices 


is beyond dispute. Thé fruits of such practices have , 


been to freeze initiative; to close the door of oppor- 
tunity for new individual entrepreneurs; to destroy 
small business units; to encourage inefficiency; to 
raise prices, and to lower the standard of living. * * * 


“For more than thirty years the American petro- 
leum industry has grown great by shunning just such 
practices. Instead we have. engaged in spirited com- 
petition, with the result that our industry has ex- 
panded from year to year, giving to consumers 
better and better products, at lower and lower 
prices, and at the same time we have been able to 
pay increasingly higher wages to those employed in 
the industry. In the domestic field we have chosen 
the road of competitive enterprise and freedom of 
opportunity for all, because we have learned by 
experience that this road leads to success and to 
the highest degree of public service. 


“Yet in this Agreement it is suggested that in 
the field of foreign operations we should embrace 
those very monopoly and cartel undertakings which 
are so obnoxious to us here at home. 


‘““Make no mistake about it! International trade 
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and domestic trade are not two different things. They 
cannot be isolated in compartments one from the 
other. They are parts of the same thing. This country 
cannot be cartelized in its foreign trade and free 
in its domestic enterprise, any more than a Nation 
can survive ‘half free and half slave.’ This is par. 
ticularly true of the petroleum industry. Once we 
start to regiment through allocations, price fixing 
and production controls, our activities in the foreign 
field, we of necessity will have forced upon us by 
the Government, restrictive measures upon opera: 
tions that fall wholly within the domestic field. 


“Efforts have been made in some quarters to dis. 
tinguish between so-called ‘private cartels’ and car. 
tels under government control. The argument seems 


to be that the public welfare is protected when the 


government fosters and directs the cartel. I agree 
there is a great distinction. It is that cartels under 
the aegis of government are far more reprehensible 
and detrimental to the public welfare than cartels 
entered into by individual companies. * * * 


“To make a petroleum cartel effective in this 
country, it must necessarily be implemented by the 
lash of governmental authority so that every unit 
in the industry, every independent producer, every 
small refiner, as well as large companies, must con- 
form to the cartel restrictions. This is the type of 
cartel inherent in the Anglo-American agreement. 
Such a cartel is far more reprehensible than the re- 
cent NRA. Such a cartel would mean the end of 
thousands of small, independent producers and 
refiners. These are the very men whose initiative 
and ingenuity have made our industry great. There 
is no place under a cartel supported by the power of 
government for either independence or independent 
operators. * * * 


“If our country embarks upon this step it will be 
only a short time before our industry passes into 
government-ownership, with all the paralyzing in 
efficiencies that attend efforts of government to op- 
erate industry. * * * 


“The Oil Cartel Agreement is the first of a long 
series of similar cartels which the economic plar- 
ners are preparing to ram down the throats of the 
American people. Because oil is the first of these 
agreements, and because we have had the oppor 
tunity of familiarizing ourselves with all of its impli- 
cations, it becomes our solemn duty, as American 
citizens, to state our objections clearly and fully s0 
that the Senate of the United States, as well as the 
American people, shall have a full understanding as 
to what is comprehended. * * *” 
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Style B 
Flattened Strand 





6x7 


18x7 
Haulage Non-Rotating 


“HERCULES’’:. our trade name for the very 


best heavy duty wire rope that we are able 
to produce. Best in quality ... best in design 
... best in fabrication. So that it can be rec- 
ognized by sight, it is always made with one 
Red Strand. 


As “heavy-duty” service covers a wide 
range of working conditions, this wire rope 
is manufactured in numerous constructions, 
as illustrated above. Most of these construc- 
tions can be furnished in either a hemp cen- 
ter, a wire rope center or a metallic core. 


Preformed: “HERCULES” Red-S$trand 


Wire Rope is furnished either Preformed or 
Non-Preformed. Under any conditions, the 
Preformed is easier and quicker to install 


6x19 
Warrington 
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6x19 
Wire Rope Center 









8x19 
Extra Flexible 


6x37 
Extra Flexible 





Style G 
Flattened Strand 





Style D 
Flattened Strand 


6x19 
Metallic Core 


and safer to handle. For most purposes it is 
decidedly longer lasting. 


In ““HERCULES” there is a Right rope 
for every heavy-duty purpose. You will 
make no mistake if you let the Red-Strand 
be your Wire Rope Guide. Its use will help 
you save time... reduce operating cost... 
increase safety. 


Maximum wire rope efficiency is ob- 
tained only when the rope used is of the con- 
struction, grade and type best suited to the 
particular conditions under which it is to 
work. Ability to make proper selection 
comes with experience. We shall be glad to 
have you consult with us on any wire rope 
problem you may have. 





MADE ONLY BY 


A. LESCHEN & SONS ROPE CoO. 


ESTABLISHED 18 
LOUIS, MISSOURS «2.5. A. 


WIRE ROPE MAKERS 
5909 KENNERLY AVENUE 





NEW YORK , ’ , 90 West Street 
CHICAGO * ¢ 810 W. Washington Bivd. 
OENVER ° ¢ , 1554 Wazee Street 


a 


SAN FRANCISCO ° ¢ 520 Fourth Street 
PORTLAND ’ ¢ 914 .N. W. 14th Avenue 
SEATTLE e ¢ 3410 First Avenue South 
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National Petroleum Situation 


CRUDE STOCKS UP 9,000,000 BARRELS. Stocks of tion. New drilling operations, including active drilling wells 
crude oil in the United States at the close of October were shut-down rigs, and new locations staked, shows that about 
approximately 9,000,000 bbl. greater than at the close of 4200 new operations were listed at the close of October 
September. On a current demand basis this gain was While this is 53 per cent above a year ago, it is believed - 
equivalent to three additional days of supply. Compared that the drilling program established for next year—27,000 
with a year ago, however, the stored supply of crude oil —wells—will necessarily call for a substantial increase in rigs 3500 

is now sufficient to last 48 days, whereas a year ago the as well as the availability of more materials. a 

3 


supply amounted to 56 days. WILDC ; 
ATS CONTINUE TO LAG. Wildcat opera. 
, NO oo then IN ne DEMAND. Demand for crude tions for this year have noticeably fallen behind ached 2500 
oil in Octo “to over 149,000,000 bbl., only Wildgats drilled over the past 10 months total 3180, which 
slightly below the oe figure. There is little reason considerably below the cumulative total necessary to 2000 
to —— rae vg ag _ in at —_ oil meet this year's wildcat program of 5000 wells. Indications 
in the near tuture. Ihe daily average demand tor domestic point to not more than 3880 to 3900 wildcat wells for all 


















































4500 


crude in the fourth quarter of this year has been estimated 3000 

by the U. S. Bureau of Mines at 4,760,000 bbl., compared od io ny — —, ee ee ee 

with 4,720,000 bbl. in the third quarter. : 2500 
FUEL OIL PICTURE IMPROVED. Stocks of fuel oil 


__ CRUDE PRICE ADJUSTMENTS. Upward OPA revi- continue to increase. Combined stocks of light and heavy 
sions in crude prices, effective November 9, will not notice- f161, at the close of October showed e further gain-of 2000 
| affect the general average price structure. Joes Lake 2,800,000 bbl. more than September and are nearly 6,000, 
and Silsbee, Texas, crudes were granted increases averag- 099 bbl. above a year ago. It should be noted however eal 
ing | | cents - bbl.; org qo EE Texas, that on the basis of current requirements today's stocks of 1000 
an increase of 13 em ™ pied 5 Olleh - hy cents; all fuels are at relatively the same level as a year ago. -In 
and 21 Louisiana, 2 Kansas, and 5 Oklahoma fields were other words, the industry now has 56 days supply of fuel 
placed under a uniform $1.30 per bbl. for 40 gravity oil. oil, which is relatively the same level as a year ago. The 500 

MORE DRILLING RIGS NEEDED. Latest available in- cumulative demand for fuel oil in 1944 is shown to be 


























































































































formation is that about 1750 rotary rigs are now in opera- about 9 per cent above the same period of last year. 0 
170 
Comparative Statistics, October, 1944 Economic Position of Petroleum Industry 
® ° First ten months, 1944. 160 
All figures are computed on a Bureau of Mines basis.* 
Per cent of 
Normal Actual normal 150 
October . | October |This year) Last year! Per cent oa 
1944(p) itt) 1943 | to date to date change Drilling (wells completed) ................- 19,933 18,164 91 
Production (daily average)...............-. 4,741 4,556 96 ‘ 
Rolin (daily etl sae). SRR ENE ie sores ots 98 140 
W ME Cacecwnncuncae ‘i i ; tocks (crude and refined)................. ; r 8 
ae Sins — eS a fe te Price of crude oil, per bbl. (a).........- .-- $1.95 $i 22 63 
Total wells drilled.......... 2,102 2,060 1,635} 18,164) 14,444) +26 (a) Exclusive of subsidies. 130 
Development wells......... 1,757| 1,728(r)| 1,340 14,984) 11,698] +28 Crude Prices by States for October, 1944§ - 
. RE ae 1,205) 1,191(r) 883} 10,376 7,518] +38 Lovisiana....... $1.20 | Basic crude prices 
LPT 197} 207(r) 165} 1,760) 1,436) +23 U. 8. average...$1.22 | Arkansas....... 1.25 | Oklahoma-Kansas (36 gr.)$1.17 120 
ees 355} 330(r) 292} 2,848) 2,744) + 4 : ee 1.23 | New Mexico.... 1.04 | Texas Gulf Coast (36 gr.). 1.40 
et eee 20.2} 19.1] 21.8) 19.0) 23.5) —4.5 California. ..... 1.07 | Mississippi.. :.. 1.10 | Fast Texas............. 1.25 ( 
; Oklahoma...... 1.17 eae 1.37 West Texas (36 gr.)...... 1.04 110 
Wildcat wells.............. 345) 332(r) 295; 3,180) 2,746) +16 eMee.........:. 1.17 | Other States.... 1.89 | Calif., Signal Hill (26 gr.). 1.11 
PENS 47 46(r) 39 393 359} + 9 Pennsylvania Bradford. . 3.00 
DR ti. ccanensasramakere 13 11(r) 10 102 54) +89 "1 
Dry. scenes es 275(0) ts 2,685 2,333 +15 - Drilling and Production Statistics by States 280 | 
<tc : : : se is October | Sept. | October |This year! Last year’ Per cent 
1944(p) | 1944(p) | 1943 | to date _to date change 
Crude production........... 147,160] 142,160] 136,503) 1,389,460 1,389,378] +13 Total wells drilled.......... 2,102) 2,060) —_—*1,635| 18,164) 14,444) +32 _ 260 
Daily average..........6. 4,747 4,739 4,403 4,556 4,060 Texas. EA ENO EE 625 516 428 4.046 3.509 = 
Crude stocks............... 229,340] 226,412} 248,167| 229,340) 248,167) — 8 | Gpilformia............----: ics] goolSst«tta|Ss'aaal «= o7ol 46 240 
Days supply............. 48 45 56 48 56 152 139 1,522 1.379) Be 
Crude demandt............ 149,136] 149,553] 136,250 1,441,277) 1,205,547| +20 7 ‘ 
Daily average............ 4311] 4,985] 4,305| " 4,725| ° 3,966 Ss £2 wis 220 
Natural gasoline produetion.| $8,990] 8,590] 8,034] 84,067| | 74,694| +13 17 14) 107 80, +34 
r , p ’ ’ 175 199} 1,498) 1,480) + 1 
Daily Average..........2. 290 286 259 276 246 coe 718 552 __ 6,132 __ 4,933 +24 180 
Motor fuel production... ... 65,640} 61,920} 56,816] 611,214) 497,644) +23 332(r) 295} 3,180| 2,746) +16 _ 
Daily average............ 2,117 2,064 1,833 2,004 1,637 120 90 1,129 909} +24 
eae 7 14] 167} = 166) +1 170 
Gasoline yield, per cent..... 39.6 39.0} 38.6 39.0 36.9) + 2.1 45 26 304 255} +19 
48(r) 28 441 376| +17 
Motor fuel stocks........... 69,450} 69,500] 63,565] 69,450] 63,565) + 9 % 9 108 101] +7 160 
Days supply............. 33 33 34 33 34 1 4 52 57, —9 
5 2 54 42) +29 
Motor fuel demand......... 65,690} 63,795) 57,160) 611,269) 509.483) +20 8 11 66 36] +83 
Daily average............ 2,119] 2,127] 1.844] 2,004) 1,676 39] 305/363, —16 150 
, 6 72 554 441] +26 
Fuel oil stocks............. 105,750} 102,980} 99,809] 105,750] 99,809} + 6 i 4,403; 4,556] 4,060 + 
Days supply............. 56 59 56 56 56 cs AO ng ns 140 
; 2,174] 1,910] + 2,027/~—s:1,567)_ +29 
Fuel the prs nae TOE 58,275] 52,177; 55,677) 5909770) 543,643) + 9 877 786 846 776, +9 
Daily average............ 1,880] 1,739] 1,796] +—-:1,937| ‘1,788 335 334 334 338} — 1 
2 275} 271 295) — 8 130 
Refinery still runs.......... 142,165} 139,750) 129,036 1,378,256)1,171,209) +18 355 353 353 337; + 5 
Daily average............ 4,586] 4,658] 4,162) 4,519] 3,853 78 81 75] + 8 
105 111 109 104) +5 120 
All refined stocks........... 260,500) 253,470) 234,065) 260,500) 234,065) +11 47 46 44 —17 
Days supply............. 53 54 53 53 53 202 221 211 2261 —7 
295 289 280 289° — 3 
*Unless otherwise stated all figures represent thousands of barrels. (p)—Preliminary. ae 10 
{Includes benzol. Domestic and foreign. (r)—Revised estimate. §No change since prices frozen. Prices do not include sibsidies. 1 
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Highlights 


IN OILDOM 








PAW acts to avert butane shortage 


The natural gas and natural gasoline division of the Petro- 
leum Administration for War has issued an order in collabora- 
tion with the American Association of Oilwell Drilling Con- 
tractors in an effort to avoid a shortage of butane fuel for drilling 
rigs this winter. An attempt is being made to have owners con- 
vert from 250 to 300 rigs to the use of natural gas in areas where 

vas is available. Some operators are converting to propane, but 
diffic ulty is also being experienced in obtaining propane. 

James E. Pew, director of the natural gas and natural gasoline 
division of PAW, is reported as saying that the butane shortage 
is so acute that drilling rigs would be shut down if necessary to 
conserve this fuel. 

Virtually all available supplies of butane are needed for the 
manufacture of aviation gasoline. In addition, in southern states 
where natural gas is not available considerable butane is used 
for domestic heating and PAW is seeking to assure sufficient 
supplie s for this purpose. 

[It is estimated that 750 rigs are using butane for fuel at 
present with most of them in West Texas Permian Basin, New 
Mexico, Arkansas, and Mississippi. West Texas, New Mexico, 
and Arkansas account for a large number because of the sul- 
phur content of the natural gas available for drilling use, which 
cannot be used without cleaning. 


Research program for eastern fields 


The Pennsylvania Grade Crude Oil Association has sub- 
scribed $150,000 and a like amount is being sought by subscrip- 
tion from the petroleum industry, for purposes of instituting a 
production research program planned primarily for recovery 
of vast amounts of oil existing in the eastern area that would 
not be obtainable by known methods. The program calls for 
expenditure of $100,000 a year for three years beginning with 
1945. 


Association officials say that recognized authorities have re- _ 


peatedly estimated that after known methods have been ex- 
hausted, 5,000,000,000 bbl. of oil will remain in place in Penn- 
sylvania fields. If only 20 per cent of this can be recovered as 
a result of research studies, the life of the Pennsylvania grade 


oil fields will be doubled. 
Stripper subsidy deadline January 1, 1944 


The office of Price Administration has emphasized that no 
pool discovered after January 1, 1944, can qualify for price 
increases under the stripper well subsidy plan unless the in- 
crease is specifically allowed in an amendment or order issued 
by OPA. 

This announcement was made in connection with the listing 
of all crude oil pools qualifying for inclusion in the subsidy 
plan to last October 1. The comprehensive summary includes 
the pools originally announced, those included in 20 orders 
subsequently issued and with a number of modifications and 
corrections. 

OPA stressed that pools discovered after January 1, 1944, 
must come under the plan by special order because some of the 
price increases are allowed in blanket form covering an entire 
state, or county, or an otherwise broadly described area. New 
pools, which do not qualify under the premium payment stand- 
ard that come into production in these sections with blanket 
coverage, might adopt the increased ceiling price unless this 
restriction was levied. 

OPA also inserted into the summary a provision authorizing 
the adjustment by order of prices in pools producing 9 bbl. or 
more per well daily where: (1) Because of high cost factors 
the maximum price for crude oil is below the average cost of 
production, and (2) the cost of production is not out of pro- 
portion to the output obtainable. 

A separate announcement already has been made by OPA 
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detailing the procedures to be followed in applying for price 
increases under this high cost provision and the principles on 
which the amount of such increases will be determined. 

OPA also clarified the two basic standards used in determin. 
ing what pools qualify for the increased prices under the premi- 
um payment plan. These standards are: (1) Where the daily 
average per well production in the month of December, 1943, 
was less than 9 bbl., and (2) where the daily average per well 
production for the 12-month period preceding the date of appli- 
cation for the increase was less than 9 bbl. and the number of 
wells used in the computation is determined by dividing by 12 
the sum of the number of wells producing crude petroleum in 
each month of the 12-month period. 

Under the stripper well premium payment plant, OPA has 
increased crude oil prices from 20 cents to 35 cents‘a barrel on 
pools meeting the qualifying standards, and increased Pennsyl- 
vania grade crude oil prices 75 cents a barrel on all pools pro 
ducing this grade. 


Aceident frequency low 


According to the 12th annual summary of motor-vehicle acci- 
dents compiled and just published by the department of acci- 
dent prevention of the American Petroleum Institute, accident 
frequency in the operation and maintenance of automotive 
equipment by oil companies during the year 1943 was the lowest 
since the Institute began reporting the figures in 1932. This 
reflects the excellent driving and maintenance record of the 
petroleum industry despite acute wartime shortages of man 
power and materials. 

In response to the Institute’s annual request for information | 
concerning traffic accidents, 151 companies, operating 48,996 
motor vehicles, reported their experience to the department of 
accident prevention for 1943. Thirty-four of the reporting com- 
panies were unable to give data on the mileage traveled by their 
vehicles; their experience, therefore, was summarized as motor- 
vehicle accidents per 100 vehicles only. 

Information for 117 oil companies, operating 45,032 vehicles 
during 1943, discloses that these vehicles traveled a total of 
612,927,541 miles during the year; and that these 45.032 vehicles 
had 1.14 accidents in each 100,000 miles of travel—that is to” 
say, each vehicle operated had one accident in 87,386 miles of 
travel. 

During 1943 the 18,817 passenger cars reported separately 
in the report, traveled 151,920 miles to each accident; the 
25,985 trucks reported separately, averaged 68,032 miles of 
travel to each accident. Accidents per 100 vehicles decreased 
from 17.3 in 1942 to 15.5 in 1943. 


Another long gas line proposed 


Plans for construction of a $70,000.000 natural gas pipe line 
have been announced by William G. Woolfolk, president of the 
United Light and Power Company, Chicago. The pipe line would 
carry gas from the Hugoton fields of Kansas and Oklahoma to 
Iowa, Illinois, Wisconsin. and Michigan. 

Company engineers have worked out plans. Woolfolk said, 
that would provide for delivery of twice as much gas in one day 
as is now possible from a single line. Extensive undergroun 
storage fields in Michigan, already owned by the company, 
would be utilized. The unusual storage program would meet 
peak period of consumption. 

The project is said to depend upon approval of the federal 
Securities and Exchange Commission for an application to liquk 
date and dissolve the American Light and Traction Company, 
subsidiary of United Light and Power Company. Approval 
would mean that American Light’s gas distributing subsidiaries 
in Detroit, Michigan, Milwaukee and Madison, Wisconsin, wou 


become completely independent and would own and operate 
pipe line. 
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FOR EVERY GAGE REQUIREMENT 


Whatever your liquid level gage requirements, there is a Pen- 


berthy Gage that will meet your needs. These gages are suitable 


for the various pressure and temperature conditions of the oil 
industry. All Penberthy Gages conform with A.P.I.-A.S.M.E. 


requirements. 


Write for a copy of Catalog 34-A 


PENBERTHY 


Thansparent 


DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Used to observe color and den- 
sity of liquids under high pres- 
sures, and/or temperatures. Con- 
struction is exceptionally rugged 


PENBERTHY 


Ref 


DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Liquid shows black—empty space 
shows white. Preferred wherever 
liquid level must be easily and 
positively visible ...and when 
liquids are under high pressure or 





. - similar to Reflex types. at high temperature. 





PENBERTHY Kofles 


WATER GAGE SET 


Water shows black—steam shows 
white. U-Bolt construction Is 
strongest and simplest to service. 
Glass replaced by simply remov- 
ing nuts on face of gage. . . un- 
necessary to work between gage 
and boiler. 
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Made of chromium-molybd 
alloy temperature-resisting steel, 
extra heavy throughout. Stain- 
less steel trimmed. Tubular glass 
type gages also available in vari- 
ous other metals suitable for 
practically all conditions. 
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>» NEBRASKA. L. M. Bates, No. 1 Fritz, 
SE SE SE 34-3s-15e, a wildcat test a mile 
and a half north of Verdon, Richardson 
County, southeast Nebraska, opens the 
first new pool in the Cornhusker State 
in many months. Associated with Bates 
are Edwin S. Towle and John Peters of 
Falls City. The B and T Drilling Com- 
pany of Falls City tested with rotary tools 
and reported oil showing. The report 
was substantiated by Cities Service Oil 
Company. Potential of the new producer 
had not been determined. 


>» NEW MEXICO. The first Permian pro- 
duction for New Mexico was discovered 
by Gulf Oil Corporation with the open- 
ing of No. 1 Drinkard, 30-22s-38e Lea 
County. The discovery for Clear Fork 
production tested at 6375-6430, ft. 

The second recent important strike 
for New Mexico is Gulf Oil Corporation’s 
No. 1 Vivian, section 30-22s-28e, 2 miles 
east of production in the shallow upper 
Permian Penrose pool, Lea County. The 
well flowed at the rate of 25 bbl. per hr. 
of 37.4 gravity sweet oil from 6365-6450 
ft. The pool opener is 15 mi. southwest 
of the Fullerton pool. 


» ARKANSAS. Carter Oil Company’s 
discovery well a mile west of Mt. Holly, 
Union County, has been connected to 
pipe lines by the Lion Oil Refining Com- 
pany, which is taking both the gas and 
condensate. The well is the No. 1 G. F. 
Wilson in C SW NW of 33-16s-18w. It 
was drilled to 7091 ft. and tested for 52 
bbl. of oil from the Smackover lime at 
6895-6998 ft. 


>» ILLINOIS. Two new pools for Frank- 
lin County, 25 mi. apart, were brought 
in recently within a few hours of each 
other. The first, drilled by Smokey Oil 
Company, was in Union Township, sec- 
tion 4, 24% mi. northwest of Ewing. Oil 
was found at a depth of 2865 ft. The sec- 
ond well was struck at 3152 ft., by Deep 
Rock Oil Corporation and Oil Exchange, 
Inc., drilling jointly. It is in section 15 
of Cave Township, one mile east of 
Thompsonville. The wells were estimat- 
ed to be worth at least 700 bbl. of oil 
each daily. 


>» KENTUCKY. Ross Bartmes, T. M. 
Pruitt, Sam Arscht and Charles Pollock 
have given Webster County a Tar 
Springs sand producer at 1908-20 ft. The 
well, 2 mi. south of Poole, is estimated 
to produce from 100 to 200 bbl. of oil 
per day. 


» KANSAS. The Stanolind Oil and Gas 
Company has opened what appears to 
be a major gas pool at its No. 1 Collmac, 
in the C of 32-30-39w, 6 mi. west of the 
Hugoton gas field in Stanton County. 
The hole was carried to 2725 ft. and 
plugged back for testing. It is making 
an estimated 60,500,000 cu. ft. of gas 
daily. ' 
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>» TEXAS. The first Viola lime produc- 
tion in North Texas has been assured 
with the opening of Continental Oil 
Company’s No. 1 McNutt, Burnett-Mc- 
Nutt survey, in Montague County. A sub- 
stantial increase in the showing of oil 
has been reported by the company in the 
upper Ordovician wildcat. It flowed 146 
bbl. of oil and 11 bbl. of water in a 24- 
hr. test with casing pressure of 500 lb. 
from 6715-30 ft. 

Fain and McGaha of Wichita Falls 
have opened a Canyon lime oil pool in 
northwestern Wilbarger County, 10 mi. 
northwest of Vernon and 444 mi. north- 
west of the Fargo pool. The discovery 
flowed 252 bbl. of 41-gravity oil in 24 
hr. from 4750-4810 ft. with gas-ratio of 
420 cu. ft. of gas to 1 bbl. of oil. 


D. S. Johnson of Wichita Falls has 
opened two new shallow oil pools for 
Cooke County. His No. 1 Gatewood, M. 
E. P. and P. Survey, topped a saturated 
oil sand at 1568 ft. and cored from 1571- 
81 ft. with recovery of 10 ft. of sand 
showing oil. The well is estimated as 
a 200-bbl. daily producer. The second 
strike is No. 1 Trukenbach, block 766, 
B. B. B. and C. survey which drilled to 
1572 ft. cemented casing at 1561 ft., 
drilled plug, swabbed, and tested. The 
wildcat indicates commercial produc- 
tion. 

Rusk County has a new gas-condensate 
field 9 mi. southeast of Henderson in the 
Brachfield community where H. C. Owen 
No. 1 Rousseau, Wilkerson survey, made 
an estimated 5,000,000 cu. ft. of gas and 
100 bbl. of condensate daily. Production 
is from the Travis Peak basal Trinity. 
Hole is bottomed at 7510 ft. The Pettit 
lime is also reported to have been poros- 
ity and an odor of wet gas. 

Tide Water Associated Oil Company 
has opened a new gas-condensate pool in 
Colorado County with its No. 1 D. L. 
Underwood. The producer is located 3 
miles northwest of Sheridan. It flowed 
at the rate of 70 bbl. of 57 gravity con- 
densate daily with 672,000 cu. ft. of gas 
on drillstem test from the Wilcox sand 
from 9500-02 ft. 

Humble Oil and Refining Company 
has opened a new Permian lime pool of 
undetermined proportions in southern 
Gaines County, West Texas with its No. 
1 Doss, sec. 9, block A-24, public schools 
land survey. The discovery was reported 
to have fiowed at the rate of 10 bbl. of 
oil and hour after being treated with 
acid. The wildcat was carried to 9049 
ft. but, after none of the lower sections 
showed for commercial production, was 
plugged back to total depth 7250 ft. 

Amerada Petroleum Corporation has 
given Wharton County another Frio sand 
oil producing pool with No. 1 Dabova, 
about 2 miles southwest of El Campo. 
The well flowed 80 bbl. of 45.7 gravity 
crude oil on a 24-hr. test through ¥-in. 
choke. It produced through casing per- 


forations from 7025-27 ft. in top of the 
sand section of the lower Frio. 


>» CALIFORNIA. Tide Water Associated 
Oil Company has announced completion 
of Gosford discovery well No. 62, sec. 
tion 22-30-26, Kern County. This is the 
third new field to be discovered by Tide 
Water Associated in the vicinity, the 
company having previously discovered 
the East and West Strand fields. On a 
24-hr. production test, the new well flow- 
ed at the rate of 1200 bbl. gross, 935 
bbl. net 28.2 gravity oil, from a total 
depth of 7942 ft. 


>» OKLAHOMA. Continental Oil Com. 
pany has opened another pool in Carter 
County with its No. 1 Fowler. The new 
producer, NW SE SW 31-2s-2w, is re. 
ported to be flowing more than 120 bbl. 
of oil per hour. The oil, coming from the 
Chimley Hill member of the Hunton 
lime, is of high gravity and is accom- 
panied by an estimated 3,000,000 ft. of 
gas. Drilled originally to 5594 ft., the 
well was plugged back to 5044 ft. 


>» LOUISIANA. Continental Oil Com- 
pany has opened a new field in the 
Bayou Serpent area of Jefferson Davis 
Parish. Its No. 1 King Corporation, 30- 
7s-6w, was perforated at 7135-45 ft. and 
washed into production of 180 bbl. of oil 
a day. Gravity is 35.7 degrees, gas-oil 
ratio 672 to 1, Total depth of the well 
is 9302 ft. 

The Barnsdall Oil Company and So- 
hio Petroleum Company have opened a 
new pool for Louisiana with the discov- 
ery of No. 1 J. T. Hanks, in C SW NE 
of 7-20n-12w, near Crystal, northeast of 
Benton, in Bossier parish. The well was 
drilled to 8762 ft. and backed up to 8390 
ft. It is flowing an estimated 15,000,000 
cu. ft. of gas daily from 8310-90 ft. 

A new gas-condensate pool for south- 
ern Louisiana has been opened by Phil- 
lips Petroleum Company with No. 1 
Onez in Acadia Parish. Production 
through perforations from 7738-41 ft. 
was ungauged. 


>» WYOMING. Sinclair Wyoming Oil 
Company No. 1 Unit, NW SW NW of 
18-28n-92w, in the Crooks Gap area 
southwest of Casper, Fremont County, 
indicates a new pool for Wyoming. On 
a drillstem test in the Dakota formation, 
1800 ft. of oil and some water was re- 
covered. The company has set 5313 ft. 
of 7-in. casing, with total depth at 5316 
ft. Nearest production to the discovery 
well is the Lost Soldier and Wertz fields 
about 20 mi. to the southwest. 

Sinclair Wyoming has opened its sec- 
ond discovery well in Fremont County, 
with the completion of No. 1 -Unit, in 
SW NW NW of 14-32n-95w, on Sand 
Draw, about 28 mi. from the Crooks Gap 
discovery. The Embar horizon was pick- 
ed up from 6896-6963 ft. and showed 
350 ft. of oil-cut mud and about 15,000,- 
000 ft. of gas. 
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Dowell Plastic Service 
for 
Economical Recovery 












Operators in many oil fields know that- Dowell 
Plastic is the most effective material for shutting 
.off water and gas in their wells and, therefore, the 
most economical one. 





Dowell Plastic is introduced into the well as a true 
liquid, where it sets to a hard, impervious solid in 
a short time. The plastic penetrates the formation 
[Oe desired distance and, after setting, perma- 
nently seals 6f™+he formation. The excellent bond of 
the plastic to the fo ion or pipe is not affected 
by any fluid produced fron™bke well. 











Dowell Plastic Service is comple with well- 
trained engineers, highly specialized eqtipment and 
materials. 


Write for your copies of papers describing Dowell 
Plastic Service. 


DOWELL INCORPORATED 
Executive Office: Midland, Michigan 
General Office: Tulsa 3, Oklahoma 

Subsidiary of The Dow Chemical Comfany 
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L ok to 
Other Dowell Services and 
Materials: Acidizing, Mud D O W E L L 
Acid Treating, Electric 
Pilot Service, Paraffin 
Solvents and Jelflake. 
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MAJOR Pipe Line ACTIVITIES 








>» FOUR TO GO. Four major pipe line 
projects in the PAW program are still 
under construction according to late re- 
ports from administration headquarters. 
Those scheduled for completion this 
month are: Ohio Oil Company’s 115-mi. 
8-in. products line from Robinson, IIli- 
nois, to Indianapolis, Indiana, with total 
cost estimated at $1,547,150; Colonial 
Beacon Oil Company’s 35-mi. 4 in. and 
6-in. products pipe line from Everett to 
Methuen, Massachusetts; Utah Oil Re- 
fining Company’s 112-mi. 6-in. crude line 
from Iles Dome, Colorado, to Wamsutter, 
Wyoming. The fourth remaining line in 
the project, that from Elk Hills Naval 
Reserve to refineries at Los Angeles, will 
be completed in December. 


>» BIGGEST TANKER FLEET. Tankers 
now owned and controlled by American 
operators, together with others to be 
constructed within the next few months, 
will “total a greater carrying capacity 
than the entire world fleet in 1940,” ac- 
cording to a recent announcement by 
James P. Patterson, marine manager of 
the Pan-American Petroleum and Trans- 
port Company. 


>» WEST EDMOND GETS LINE. WPB 
has announced approval of equipment 
for construction of additional pipe line 
outlet for the growing West Edmond, 
Oklahoma, field, to cost approximately 
$300,000. The line will be a joint proj- 
ect of Standish Pipe Line Company and 
Sohio Petroleum Company. The 8-in. 
line will be 18 miles long and will extend 
from the field to a main line of the 
Standish Company east of Oklahoma 
City. The field, expected to have a daily 
production of 60,000 bbl. of oil by the 
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s line in Kentucky. 


Gas line in operation 


Tennessee Gas and Transmis- 
sion Company put its 1265-mi. 
pipe line from Texas to eastern 
points into operation October 
31. Work was ee January 10, 
1944. The line, 24 in. in diameter 
and costing around $54,000,000, 
is said to i the longest in the 
world. As each section was com- 
pleted it was pumped full of gas 
so that gas was delivered 6 days 
earlier than it could have been 
if ‘the line had been left empty 
until completed. 

A special section is carried in 
this issue of The Petroleum Engi- 
neer giving complete informa- 
tion concerning the construction 
and operation of the big gas line. 











end of the year, is now served by only 
one line. 


> LINE FOR MEXICO. Gas Industrial 
de Monterrey is making plans for a 140- 
mi. 14-in. natural gas transmission line 
from Rey Nosa to Monterrey, Mexico. 
Said to be financed by Mexican capital, 
the project is to increase fuel supply 
from Texas to Monterrey. 


> FINISH SURVEY. Lone Star Gas 
Company has completed preliminary 
survey for a 105-mi. large-diameter 
natural gas line from the Trinidad Junc- 
tion of its East Texas gathering system 
to the Carthage gas field of Panola 
County. Recently the company paid 
$800,000 to Rogers Lacy of Longview for 
gas from his producers in the Carthage 
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area. Lone Star Company will move a 
natural gasoline and rectifying plant 
which it owns jointly with Lacy in the 
Willow Springs pool of Gregg County to 
the Carthage field where the Carthage 
gas will be processed before being turn. 
ed into the lines. The plant has a ca. 
pacity of approximately 50,000,000 cu. 
ft. daily. The Carthage field, which pro- 
duces from the Pettit lime of the lower 
Trinity, is indicating the second largest 
gas reserve in the state, second only to 
Panhandle field. 


>» TEXAS LINE. Eastern Construction 
Company is expected to begin this month 
to lay approximately 32 mi. of 20-in. and 
12-in. pipe line to transport gas in the 
Borger-Pampa area of the Texas Pan. 
handle to serve carbon-black plants of 
Phillips Petroleum Company. 


>» SEEK PERMITS. The Cities Service 
Gas Company has petitioned the Federal 
Power Commission for permission to 
construct an additional pipe line from 
Shidler, Oklahoma, to Washington 
County, Oklahoma. This new 48 mi. 
16-in. line would make it possible to in- 
crease the flow of gas from the big Hugo- 
ton field into Kansas City by 45,000,000 
cu. ft. daily, the company said. It now 
supplies Kansas City with 125,000,000 
cu. ft. of gas per day. ; 
Government approval of a $60,000,000 
pipe line to carry natural gas from 
Texas to southern California is being 
sought by three California gas com- 
panies. Plans for the project were dis- 
closed by the Southern California Gas 
Company, the Southern Counties Gas 
Company, and the Pacific Gas and Elec- 
tric Corporation. The line will start in 
the Panhandle and Hugoton field in 
Texas, extend through New Mexico and 
Arizona, and end at Los Angeles. 


Tennessee. 
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There is hardfy an industrial field that does not use one or more of the many products listed 
and pictured on the pages of this new Baldwin bulletin. Between its covers you may find ways that Baldwin 
can help you with your immediate production problems or with your post-war plans. 
A handy index of all the major products of The Baldwin Group, arranged in accordance 
with their applications in particular industries, will enable you to see at a glance where 
Baldwin can be of service. A request for Bulletin 211, on your regular letterhead, 
will bring this book to your desk without obligation on your part. 
The Baldwin Locomotive Works, Philadelphia, Pa., U.S. A. Offices: Philadelphia, New York, 
Chicago, Washington, Boston, Cleveland, St. Louis, San Francisco, Detroit, Houston. 


@ BALDWIN 


THE BALDWIN 
GROUP 
The Baldwin Locomotive Works, Philadelphia, Pennsylvania: Locomotive & Ordnance Division; 
Baldwin Southwark Division; Cramp Brass and Iron Foundries Division; Standard Steel Works 
Division; The Whitcomb Locomotive Co.; The Pelton Water Wheel Co.; The Midvale Co. 
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MAJOR Refining ACTIVITIES 








>» REFINERIES TO CAPACITY. Delay 
in consumer purchases of heating oil has 
caused a bottleneck in the movement of 
oil products and has filled refinery stor- 
age space, Ralph K. Davies, deputy pe- 
troleum administrator, has announced. 
Failure of consumers to purchase winter 
supplies of fuel now has “caused a back- 
ing up to a point where refineries are 
without sufficient storage for finished 
products,” Davies said. Driver shortages, 
a limited number of trucks and tires, and 
the unpredictability of the weather in- 
creased the unpleasant prospects which 
tardy consumers may face, he declared. 


>» CARBON BLACK PLANTS. Defense 
Plants Corporation has announced plans 
for construction of two carbon black 
plants of the Channel type to be con- 
structed in Ector County, West Texas. 
The plants, 6 miles west of Odessa, will 
be built by DPC and then leased to 
United Carbon Black Company, Inc., of 
Charleston, West Virginia. Facilities will 
include 3 pipe lines, carbon gathering 
and gas systems and employes’ housing 
project. Construction on the plants will 
be begun at an early date, the corpora- 
tion said. An appropria- 


1944, the third reduction of royalty rates 
in its history. The royalty rate for U.O.P. 
thermal cracking will be 3 cents instead 
of the previous 5 cents per bbl. 

In 1922, when the first U.O.P. crack- 
ing unit was installed the royalty rate 
was fixed at 15 cents per bbl. through- 
put and a yield of 21 per cent of gasoline 
was guaranteed. 

By 1934, despite the enormous in- 
creases in yield and quality of products 
the royalty was lowered one-third or to 
10 cents per bbl. Again in 1938—just 
4 years later, the process was still fur- 
ther improved and again the royalty was 
re this time in half, or to 5 cents per 
From 1922 to 1944 the yield of gaso- 
line has been increased from 21 per cent 
to more than 60 per cent on a compara- 
ble charging stock, services to licensees 
have expanded, while the royalty rate 
has been reduced from 15 cents to 3 
cents a bbl.—an 80 per cent reduction. 

This represents three times the origi- 
nal yield of gasoline, while the reduc- 
tion in royalty has been to one-fifth of 
its initial rate. 

Universal will give more service and 


will continue to give broad patent pro- 
tection. 


>» SYNTHETIC FUEL LAB. A synthetic 
liquid fuels research and development 
laboratory will be built by the Brueau of 
Mines at Bruceton, Pennsylvania, ac- 
cording to an announcement recently by 
Secretary Harold L. Ickes. The new lab- 
oratory, the most modern of its type in 
the world, will be ready for occupancy 
by next fall, the announcement said. It 
will be headed by Dr. H. H. Storch, now 
stationed ‘at the central experiment sta- 
tion at Pittsburgh. 

Various units of the laboratory and 
other facilities will occupy about 7 acres 
already owned by the Bureau of Mines, 
Ickes declared. It will employ about 280 
persons, half technical personnel. 

Dr. R. R. Sayers, director of the 
Bureau of Mines, said the laboratory 
would seek to improve on synthetic fuel 
production methods now employed in 
England and Germany. 


> REFINING PROGRAM. Plans for 
spending more than $350,000,000 on 
domestic and foreign refining facilities 
as soon as materials are available have 

been drawn up by the pe- 













































































tion of $500,000 has been troleum industry in the 
made to cover materials, Petroleum war plants to be disposed United States, according 
machinery, and equipment. to a recent announcement 
of by the Defense Plant Corporation by Deputy Petroleum Ad- 
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ig Oklahoma...... 1036 | Anderson-Prichard Refining Corp...... OS ees 2,200 
cessfully as many of the 882 | Continental Oil Company............ Ponca City..... 2,500 ments. The latter figure, 
by-products of the West 1042 | Continental Oil Company............ _Poneca City..... 41,200 Davies pointed out, does 
Edmond crude as possi- Pennsylvania 1044 | Pennzoil Company.................. Ct ae 19,900 not include any estimate 
MTOR, 6 scien ets 1505 Southport Petroleum Company of -.56 one 
ble. The plant was de Delaware Texas Cit: 2,100 for the rebuilding of facili- 
; , ie! Se fl eee Bi is isce ; 
signed originally to proc- = igen lee py ae Sao | tes in areas now enemy- 
ess North Texas and = =~ Southern Corporation. ee ‘ a mer shill 15.900 occupied. 
: astern States Petroleum Company, Inc. ouston...... i 
Hp yen ee crude = gay _ SARS —— ae = —” norged Bp 
F ‘ : agnolia Petroleum Company....... eaumont...... 3, sal a . 
— ee el y fuel oil to the 562 | Pure Oil Company.............. ...| Smiths Bluff. . 14,800 ° ° 
f h 
lexas lines of the Santa = Homble OF sat Petning Company... . Ingleside eee payee inery operations k. ave 
a : epublic Oil Refining Company....... ‘exas City..... x j 
Fe, but supplies have 911 | Eastern States Petroleum Company, Inc.| Houston...... 24,400 been increased by — 
pre ved insufficient, and the on — — a. sete ences ee Christi ra 800,000 bbl. of crude daily. 
rown Central Petroleum Corporation. ne F  * * 
plant has been shut down = as on Com -. ponte poasien eee poy This increase,” he con 
ee uthport Petroleum Company....... ‘exas City..... i i - 
for some time. 485 | Humble Oil and Refining Company....| Baytown . ee 61,600 tinued, has been wate 
880 | J. = ——— Company and P plished with a minimum 0 
arrison Oil Company............. weeney........ 74,900 : 
> REDUCES ROYALTY. 933 | Neches Butane Products Company....| Port Neches....| 100,800 new construction and 
Universal Oil Products 484 | Phillips Petroleum Company.......... ee eee 162,600 much of the overload has 
Commene thes ennaeneed 1082 Humble Oil and Refining Company....| Baytown....... 193,000 b handled b rewar 
p “ y unced, =r 1164A | Utah Oil and Refining Company...... Salt Lake City..| 58,400 on a ee e yP 
effective November l, Wyoming....... 1146 | Frontier Refining Company........... Cheyenne...... 47,700 facilities. 
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PRODUCING DUAL COMPLETION OIL WELLS 


By C. C. PRYOR, Associate Editor 


| EXCLUSIVE | Propuction of dual- 
ly completed oil 
wells is often a difficult operation when 
the upper zone cannot be produced suc- 
cessfully through the annular space. 
This difficulty, which results in lost lift- 
ing power, is caused by the large cross- 
sectional area of the annulus reducing 
the velocity of flow and by gas breaking 
out of solution with the oil due to expan- 
sion in the annular space and the fric- 
tion on the outside of the tubing and in- 
side of the casing. The cooling effect that 
results from the gas breaking out of 
solution is also a direct cause of paraffin 
formation in the low temperature area 
and thus requires the use of paraffin 
knives, chemicals, or heated oil for re- 
moval. 

These problems facing the operators 
have been overcome to a large extent by 
the developments in dual completion 
production methods and equipment, 
whereby the upper zone is produced 
through the tubing and the lower and 
higher pressure zone is produced through 
the annulus. A sketch of the bottom-hole 
equipment used in the method herein de- 
scribed is shown in Fig. 3. The main item 


of equipment is the change-over flow 
tube that transfers the flow of oil from 
the bottom zone around the perforations 
of the upper zone and into the annular 
space. Two packers are used in the 
method. One is set above the upper zone 
and one between the two zones. Flow 
around the packers and through the 
change-over flow tube is indicated by 
arrows. 

In a South Texas field a well was 
originally completed at a total depth of 
5768 ft. in a sand, the top of which was 
found at 5744 ft. Casing set at 5768 ft. 
was perforated with 34 shots between 
5759 ft. and 5765 ft. The operators de- 
cided to dual complete the well by bring- 
ing in a shallower sand found between 
5583 ft. and 5269 ft. Accordingly, the 
lower sand was killed with mud and a 
bridge plug set at 5740 ft. Then the 514- 
in. casing was perforated at 5601 ft. to 
5602 ft. with six shots and squeezed with 
75 sacks of cement at the oil-water con- 
tact. After the plugs were drilled, dry 
drillstem tests showed that both squeezes 
were successful. Thirty shots were then 
used in perforating the section between 
5593 ft. and 5598 ft. The drillstem tests 


produced oil and gas. Then the bridge 
plug set at 5740 ft. was drilled out and 
a casing scraper run to condition the cas- 
ing after perforating and drilling. 

Both packers used in the well were of 
the retainer produetion type. The lower 
or interzone packer was a retainer pro- 
duction type with continuous double 
seal and the upper packer a retainer 
production type with a packing head 
seal. The lower packer was run into the 
well on a setting sub to a depth of 5730 
ft. for setting. The setting sub was made 
up on the packer at the well and con- 
nected to the running-in string by an 
expansion joint. When the setting depth 
was reached a tripping ball was dropped 
into the running-in string and pumped 
down to the packer tripping ball seat 
unit. This operation is shown in Fig. 1. 
Seating of the ball in the unit in the 
packer closed circulation through the 
packer and the operator proceeded to set 
the packer by increasing the pump pres- 
sure to force fluid out through ports in 
the packer and under the packing ele- 
ment. When the packing had been ex- 
panded until it contacted the casing, 
additional fluid pressure caused it to 
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elongate and shear screws that held the 
upper cone to the packer body and the 
upper slips to the cone. Continued pres- 
sure raised the cone and forced the slips 
out to the casing wall for an initial set. 
Pump pressure required for the upper 
slips was about 750 Ib. per sq. in. 

After the upper slips had made an 
initial set, pump pressure was slowly 
bled back to 250 Ib. per sq. in. and a 
strain taken on the running-in. string 
that caused the upper slips to grip the 
casing for a permanent set, preventing 
further upward movement of the packer. 
An increase of the tension taken on the 
running-in string moved the body of the 
packer upward in the packing assembly 
and sheared the screws that held the 
lower cone to the body of the packer and 
the slips to the cone. This action caused 
the slips to slide down and out off the 
cone and engage the casing wall to pre- 
vent downward movement of the packer. 
\dditional tension on the running-in 
string compressed the packing and com- 
pleted the operation. The tension was ap- 
plied to the running-in string while the 
pump pressure was bled down to allow 
the fluid to bleed from the packing and 
the packing to assume shape. Then the 
pressure was increased sufficiently to 
shear the screws holding the tripping 
ball seat in the bottom of the packer and 
allow the unit to drop down the hole. 
This action left the packer set and the 
hole open for tubing to the bottom. Back 
pressure was held on the lower zone by 
the flapper valve shown in Fig. 1 on the 
bottom of the packer. The tension on the 
running-in string was then released and 
the setting sub with left-hand square 
threads connecting it to the packer was 
backed off and the string pulled from the 
hole. 

Although the setting of the interzone 
packer is accomplished easily by means 
of the tripping ball seat unit, the fact 
that the seat and ball are forced from 
the bottom of the packer by pressure and 
drop into the hole makes this method of 
setting undesirable for the upper packer. 
This is due to the tripping ball seat unit 
lodging in the interzone packer opening 
and obstructing the tubing later run into 
the well. 

The second or upper packer in this 
well was set at 5565 ft. and, as previously 
mentioned, was a retainer production 
packer with a packing head seal. The 
method of setting this packer is shown 
in Fig. 2. A setting tool was made up on 
the packer in the shop before delivery to 
the well by removing the tripping ball 
seat unit and cutting the shear screws off 
so that they did not protrude beyond the 
inside diameter of the packer. The pack- 


er was run into the well on an expansion . 


joint to 5565 ft. and setting operations 
were begun. A tripping ball was dropped 
into the running-in string and pumped 
to its seat in the setting tool. As the 
pump pressure was increased the screws 
were sheared that held the tripping ball 
seat, which covered the fluid ports as a 
sleeve, and forced it downward to rest 
on the shear collar, thus uncovering the 
fluid ports, but still preventing circula- 
tion through the setting tool. This action 
permitted fluid to be forced through the 
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fluid ports of the setting tool and through 
the fluid ports of the packer. Fluid en- 
tered beneath the packing, expanding it 
to the wall of the casing. Elongation of 
the packing under pressure sheared the 
screws holding the cone and slips and 
permitted the slips to engage the casing. 
A strain on the running-in string set the 
slips and prevented further upward 
movement of the packer. This procedure 





Fig. 3. Dual completion util- 
izing a change-over flow 
tube to produce upper 
sand through the tubing. 
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was the same as that used for setting the 
slips in the interzone packer and was 
followed in engaging the lower slips. 

When the packer had been set pres. 
sure was again applied and the screws 
sheared that held the shear collar. The 
shear collar and the tripping ball seat 
unit dropped down into the enlarged sec. 
tion of the setting tool on the valve sub 
as shown in the left-hand sketch of Fig, 
2. Fluid was then permitted to pass 
downward through the setting tool. The 
running-in string was then relieved of 
tension and the setting tool made up to 
the packer with left-hand square threads 
backed off and pulled out of the hole. 
The flapper valve on the bottom of the 
upper packer prevented flow of the up. 
per sand through the packer. These flap. 
per valves prevent flow of the sand when 
tubing is pulled through the packer after 
the sands have been brought in. 

After the packers had been set, the 
change-over flow tube was made up on 
the string of production tubing with a 
side door choke nipple in the string 30 
ft. above the top packer, Fig. 3. The tub. 
ing string, 5748 ft. in length, was run 
into the well through the two packers 
and landed with the fluid ports of the 
change-over flow tube just above the up- 
per packer packing sub. After the tub. 
ing had been landed the well was wash- 
ed in with water and cleaned and the 
side door choke set in the choke nipple. 
Preparations were then made for test- 
ing. 

The change-over flow tube provides 
for production of the two zones simul- 
taneously. It consists of a welded tee in 
the upper portion of the outer tube, Fig. 
3, with the vertical leg of the tee or inner 
tube extending down the inside of the 
outer tubing section with a seal near its 
lower end. The outer tubing section is 
perforated above and below the seal 
around the inner tube. Production from 
the lower sand enters the fluid ports near 
the bottom end of the outer tube and 
flows up through the inner tube to the 
tee and out into the annular space. Thus 
production from the lower sand is flow- 
ed around the two packers to the annulus 
and then to the surface. Fluid from the 
upper sand, which is the weaker sand 
and will not flow through the annular 
space, enters the outer tube through the 
perforations above the inner tube seal 
above the interzone packer and flows up 
through the annular space between the 
inner and outer tube, around the tee and 
thence to the surface through the tubing. 

When the well was tested the lower 
sand produced 94 bbl. of 30.5 gravity 
crude oil per 24 hr. with a gas-oil ratio, 
cu. ft.: bbl., of 368:1 and the upper sand 
produced 92 bbl. of 30.8 gravity per 24 
hr. with a gas-oil ratio, cu. ft.: bbl., of 
450:1. The oil in the upper sand has a 
relatively high paraffin content and is 
deposited where the pressure drop due 
to gas expansion is greatest. The change- 
over flow tube provides easy access to 
this area, as the upper sand is produ 
through the tubing. Although the upper 
sand does not have sufficient lifting pow- 
er to be produced through the casing, the 
reduced cross-section of the tubing per- 
mits flowing production. kk 
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CONTINUOUS AUTOMATIC 
ETHYL BLENDING FACILITIES 


A LITTLE more than 
a year ago, the sun 
Oil Company installed a 60-ton continu- 
ous automatic loss-in-weight Ethyl fluid 
blender in its Toledo, Ohio, refinery. In 
addition to the unit’s features and the 
method by which it 
“$ performs the blend- 
~. ing operation, the 
- installation is inter- 
esting on two counts. 
, Although this type 
' blender has been in- 
_, stalled in a number 
i of refineries as re- 
placement for exist- 
ing batch-type Ethyl 
blenders, the Sun 
Toledo installation 
marked its first ap- 
plication in a refin- 
ery where gasoline had not been previ- 
ously leaded, and this particular installa- 
tion proved to be the solution to a definite 
location problem. 
At the Toledo refinery, the objective 
was to add tetraethyl lead proportion- 
ately to motor gasoline in amounts rang- 





John H. Kunkel 


. ing from 0.5 cc. to 1.5 cc. per gal. Sun 


and Ethyl Corporation engineers con- 
ferred to determine the most efficient and 
economical method of achieving this re- 
sult in the light of conditions existing 
at Toledo. 

The unleaded gasoline is pumped from 
refinery production tanks at the rate 
of 700-1200 gal. per min. through an 
8-in. line to the automatic Ethyl fluid 
blending unit, then to field storage tanks 
situated more than a mile from the re- 
finery area. The distance referred to 
and the presence of the existing 8-in. 
line from the transfer pumps to the stor- 
age tanks were major factors that dic- 
tated the installation of the continuous 
automatic loss-in-weight blender. 

The storage area lacked the necessary 
facilities for the installation of the con- 
ventional batch-type blender. In addi- 
tion, because the storage area is more 
than a mile from the refinery, such a 
site was inconvenient for operating per- 
*sonnel. On the other hand, had a con- 
ventional batch blender been situated in 
the refinery area, a considerable amount 
of additional piping would have been 
required to provide the necessary recir- 
culation lines between the batch blender 
and the blending and the field storage 


View showing eductor mani- 
fold, control valve, Ethyl 
storage tank, and auto- 
matic loss-in-weight scale. 


By JOHN H. KUNKEL, 
Refinery Editor 


tanks. Operating costs, likewise, would 
have been increased by the extra pump- 
ing costs. As the continuous automatic 
loss-in-weight blender could be installed 
on the existing 8-in. line without the ad- 
dition of extra piping and, at the same 
time, placed the Ethyl blending plant 
in the refinery area where it would be 
accessible to control personnel, the en- 
gineers selected it as the solution to the 
problem existing at Toledo. 


> The loss-in-weight blender. The con- 


tinuous automatic blender is a develop- 
ment of % Proportioneers, Inc. %. It is 





Sun Oil Company makes 
installation at its Toledo, 
Ohio, refinery, where 
gasoline had not been 
previously leaded, to 
solve a specific problem. 








a modification of the standard weight 
tank and eductor batch or manual unit 
developed by the Ethy] Corporation. 
To the batch or manual unit equip- 
ment has been added to provide continu- 
ous automatic blending of gasoline with 
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Ethyl fluid in any dosage from 0.2 cc. 
to 6 cc. of tetraethyl lead per gal. de- 
spite variation in the rate of flow of gas- 
oline being treated. 

Briefly the equipment consists of the 
following: 

1. An 8500-gal. horizontal Ethyl fluid 
storage tank mounted on a 60-ton, dou- 
ble beam scale. 

2. A venturi meter tube and Chrono- 
flo transmitter for measuring the rate of 
gasoline flow and transmitting it by 
means of a timed electrical impulse to 
a poise retraction mechanism. 

3. A clutch assembly, drive mechan- 
ism and control instrument for retract- 
ing the poise weight on the graduated 
balance beam of the tank scale by means 
of a constant pitch screw at a rate pro- 
portional to the changing flows of gas- 
oline through the venturi tube and based 
on a predetermined, and manually set, 
tetraethyl lead treatment in cc. per gal. 

4. An air contro] system attached to 
the free end of the scale balance beam 
in such a way as to control the amount 
of air pressure exerted on the diaphragm 
of the control valve in the Ethyl fluid 
feed line and hence the rate of fluid 
evacuation from the weigh tank. 

5. A system of safety devices and 
audible alarm signals. These are mount- 
ed on an instrument panel and light, 
with audible alarms sounding simul- 
taneously, in case of eductor pump fail- 
ure, air pressure failure, vacuum failure, 
“high” beam, or “low” beam. 

In addition to the above instruments 
are gasoline and Ethyl fluid totalizers, 
both batch and continuous. The blender 
operates on vacuum. 


>» Flow and operation. Note: In the fol- 
lowing description, the first numeral re- 
fers to the figure number and the second 
numeral or letter refers to the item in 
that figure as, (1-1) indicates reference 
to Fig. 1, item 1; or (2-F) indicates ref- 
erence to Fig. 2, item F, etc. 

Unleaded gasoline, from the refinery 
production tanks, is pumped through 
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the line to the Ethyl blending unit. A 
yenturi meter tube (1-1) is installed in 
this line. A small eductor pump (1-C) 
takes suction on the gasoline stream just 
below the venturi tube from main gaso- 
line line (1-H) and passes a portion of 
the stream through an eductor (1-D) 
where it picks up the exact amount of 
Ethyl fluid required for the blend in 
process from the weigh tank and returns 
it to the main stream whence it flows 
to the blending tanks or to field storage 
tanks. 

The venturi tube is tapped for pres- 
sure piping connections, a high pressure 
line leading from the inlet and a low 
pressure line coming off from the ven- 
turi throat. The high and the low pres- 
sure lines pass through seals (1-3), 
which contain a liquid transfer medium 
transmitting the venturi tube pressures 
to high and low pressure mercury wells 
attached to a Chronoflo transmitter 
(1-2). 

The difference in the pressure at the 
venturi tube inlet and that at the throat 
establishes a differential that measures 
the rate of gasoline flow at all times, as 
the rate of flow is proportional to the 
square root of the differential pressure. 
Changes in the rate of flow affect the 
level of a float in the low pressure mer- 
cury well that regulates the operation of 
the Chronoflo transmitter. 

The function of the Chronoflo trans- 
mitter is to convert the rate of gasoline 
flow into a series of timed electrical im- 
pulses that actuate the mechanism regu- 
lating the rate at which Ethyl fluid is 
withdrawn from the weigh tank (1-F) 
thus maintaining the desired cc. per gal. 
treating ratio despite changes in the 
rate of gasoline flow. 

Electrical impulses from the Chrono- 
flo transmitter also actuate a motor- 
driven, 11-figure gasoline totalizer (1-6) 
mounted on the instrument panel. This 
totalizer registers the amount of gaso- 
line flowing through the venturi tube. 
Five of its 11 figures may be reset at 
the start of each blending operation. 


> The Chronoflo transmitter. Essential- 
ly, the Chronoflo transmitter consists of 
a telechron motor-driven cam, a rocker 
bar and magnet, and a cam shoe on the 
rocker bar arm. The mechanism is hous- 
ed in an explosion-proof case. 

In operation, the transmitter cam shoe 
rotates at a constant speed, making one 
revolution every 15 sec., or 4 r.p.m. The 
cam shoe swings in a plane parallel to 
the face of the cam between the cam 
and the rocker bar. As the leading edge 
of the cam lifts the cam shoe the rocker 

ar is moved outward, carrying the mag- 
,het away from a mercury switch, caus- 
ing the switch contacts to close. 

Control of the length of time that the 
cam shoe rides on the cam face is by 
means of an arm from the float in the 
low pressure mercury well. Any increase 
or decrease in differential pressure 
causes the float to rise or fall, establish- 
ing the length of time of contact of the 
shoe against the cam face, thus govern- 
ing the length of time that the mercury 
switch remains closed and the duration 
of the electrical impulses transmitted to 
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FIG. 2. General assembly of the Ethyl blender head. 
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® FIG. 3. Flow diagram of a continuous loss-in-weight Ethyl blender. 





the mechanism regulating the flow of 
Ethyl fluid from the weigh tank. 

The cam is so designed that, at maxi- 
mum, the cam and shoe will have a con- 
tact of 13.33 sec. out of each 15-sec. 
period and will vary to a minimum con- 
tact of 0 sec. at 0 gasoline flow through 
the venturi tube. The design of the cam 
is such that the square root function of 
the rate of flow is removed, as the time 
of contact of cam and shoe is a direct 
measure of flow in gal. per min. 


» The scale beam mechanism. The scale 
beam, poise assembly, and operating 
mechanism are enclosed in a welded 
steel cabinet with hinged glass inspec- 
tion window. The cabinet protects the 
scale beam and control assembly from 
stray air currents that would disturb the 
balance. The cabinet also protects the 
mechanism from dust and dirt. It may 
be locked to prevent tampering by un- 
authorized persons. The loss-in-weight 
control scale (1-4) is equipped with a 
double beam. Each beam has a capacity 
of 60,000 lb. A constant pitch, super- 
accurate poise screw (2-E) runs the full 
length of the upper beam (2-F). The 
movable poise (2-B) on this beam has a 
split nut built into it to engage the 
screw so that, as the screw is turned, 
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the poise will be retracted. The lower 
beam (2-1) also has a movable poise 
(2-G) with an additional small balanc- 
ing scale (2-H) to enable the operator 
to bring the scale into exact balance 
with the Ethyl fluid weigh tank. 

The poise screw drive mechanism is 
built into the scale cabinet and consists 
of a fractional horsepower drive motor 
(2-P), a solenoid operated clutch (2-0), 
a speed changer (2-M), and a gear re- 
duction unit (2-N). The poise screw is 
driven by a chain and sprocket drive 
(2-K) from the output of the gear re- 
ducer. The cabinet also houses a micro- 
switch (2-T), which actuates the two 
Ethyl fluid totalizers mounted on the 
instrument panel. The outboard end of 
the scale beam is connected to the oper- 
ating linkage (2-W) of an air controller, 
which is also built into the cabinet. 

The air controller consists of three 
principal units: A free-vane unit, a sen- 
sitivity adjustment unit, and a bellows 
unit. The free-vane unit is connected to 


Chronoflo transmitter and seal 
pots in the continuous automatic 
Ethyl blending facilities at Sun Oil 
Company’s Toledo, Ohio, refinery. 








the outboard end of the scale beam by 
a light link (2-W). Movement of the 
scale beam causes a repositioning of this 
free-vane, which, in turn, transmits an 
impulse to the bellows unit and from 
there to a valve positioner on the Ethyl 
fluid control valve. 

Control switches (2-U and 2-V), for 
opening and closing the drive motor and 
clutch solenoid circuits, respectively, are 
mounted on the front of the cabinet. 
“High” beam (2-AA) and “low” beam 
(2-Z) alarm switches are mounted in the 
righthand end of the cabinet and are 
actuated by a linkage from the outboard 
end of the scale beam. 


> Scale beam operation. The Chronoflo 
transmitter sends a signal to the solenoid 
in the clutch drive assembly. The drive 
motor runs continuously and drives the 
poise screw by means of a solenoid-oper- 
ated disk clutch. 

When the Chronoflo transmitter cam 
shoe is on the cam (the “on” period) 
the solenoid is energized and the clutch 
closes, the throw of the solenoid, by 
compressing a spring, supplying the 
force that closes the clutch faces. For 
greater driving power, the clutch faces 
are ring-type. To prevent slamming of 
the solenoid core, and to provide full 
adjustment, an air dash-pot with an ad- 
justable linkage is positioned beside the 
solenoid to provide spring cushioning 
and return. 

As the “on” period of the Chronoflo 
transmitter will vary exactly in propor- 
tion to the rate of flow of gasoline 
through the venturi tube, the amount of 
drive transmitted through the clutch is 
the measurement of flow. The r.p.m. of 
the motor is transferred by means of @ 
chain and sprocket drive to the input 
shaft of the speed-changer. This device 
permits infinite ratios of from 1:1 to. 
100:1 between the input and output 
shafts. 

From a speed-changer calibration 
curve, the operator can obtain any de- 
sired degree of tetraethyl lead treatment, 
from 0.2 cc. per gal. to the requi 
maximum by selecting the proper speed- 
changer setting. The output of the speed- 
changer becomes a product of the flow 
measurement, modified by the desired 
treatment necessary to treat the flow at 
that minute at the set dosage. 
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The output of the speed-changer is 
further reduced by the gear reduction 
unit and then carried by vertical chain 
to the sprocket mounted directly on the 
end of the poise screw and exactly in 
both planes of the beam fulcrum. Al- 
though this drive is intermittent, to the 
extent of 4 cycles per min., the effect on 
the scale, for all practical purposes, is 
continuously to retract the weight each 
minute by exactly the weight of lead 
called for that minute. 

The face plate on the scale beam is 
marked in 100 lb. increments and the 
vernier dial (2-A) is geared 1:1 with the 
retracting screw so that the graduations 
on the vernier dial provide a means for 
reading the momentary position of the 
upper poise weight to as close as 0.5 Ib. 
by interpolating between the vernier 
graduations. In keeping the logsheet, the 
operator carefully notes, by means of a 
cross-hair and magnifying glass (2-X) 
and scale (2-Y) at the free end of the 
beam, that the beam is in true balance 
before noting the poise weight and ver- 
nier lead readings. 


> Ethyl fluid feed. At the start of the 
blending process, the scale is in balance 
with the upper poise weights at the far, 
or free, end of the beam. As the poise 
screw rotates, the upper poise will re- 
tract along the beam. The Ethyl fluid 
is removed from the weigh tank by 
means of a small eductor (1-D) con- 
nected in the fluid manifold. This educ- 
tor creates a vacuum in the Ethyl] fluid 
feed line, withdrawing the fluid from the 
weigh tank. 

An increasing demand for tetraethy] 
lead flow, evidenced by an increase in 


Front view of %Proportioneers% 
automatic loss-in-weight scale 
and cabinet for tetraethyl lead. 


the gasoline flow as transmitted to the 
poise retraction mechanism, tends to 
lighten the scale beam by retracting the 
poise at such a rate that the fluid with- 
drawn from the tank is not the equiva- 
lent in weight of the poise travel. This 
condition of unbalance causes the beam 
to move away from the horizontal, and 
this motion is transmitted to the air con- 
trol (2-BB), which in turn allows more 
air to go to the diaphragm of the fluid 
control valve (1-5) and therefore allows 
the valve to open farther, thereby in- 
creasing the feed of Ethyl fluid until 
the scale is again in balance. 

A small eductor pump (1-C), operat- 
ing at constant rate, produces a constant 
vacuum and, as the control valve begins 
to open, more lead will flow from the 
weigh tank through the eductor. With 
the weigh tank losing lead more rapidly, 
the beam returns to its original “in bal- 
ance” position. 


> Air control system. The Ethyl fluid 
control valve is a normally closed dia- 
phragm motor-operated valve with char- 
acterized plug and seat so arranged that 
air pressure is required to open it. This 
valve responds to the air controller and, 
by means of the valve positioners, it exer- 
cises a more exacting control on the 
valve stem travel. The positioner is 
mounted on the diaphragm valve to elim- 
inate as much as possible any “hunting” 
by the valve as it changes position under 
impulses from the air controller. The 
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positioner consists principally of a bel- 
lows and spring adjustment connected 
by a linkage to the control valve stem. 
It tends to eliminate hunting by exerting 
an upward force on the valve stem when 
the diaphragm exerts a downward force 
and vice versa. 

As the operation proceeds, the move- 
ment of the upper beam poise toward 
the zero point will tend to lighten the 
beam. On the other hand, the suction at 
the eductor will draw Ethyl fluid from 
the tank tending to lighten the tank and 
thus make the beam heavy. Under 
theoretically perfect conditions, the 
lightening of the beam by the poise 
movement will maintain a constant uni- 
form position with only slight and slow 
oscillation above and below the true bal- 
ance position. 

As the beam makes its oscillations, the 
movement is transferred to the air con- 
troller by the connecting link. The func- 
tion of the air controller is to produce a 
change in controlled air-pressure exactly 
proportional to the magnitude of the 
change of beam position. 

The measure of response of the con- 
troller is its sensitivity, which is the ratio 
of the output pressure change to the 
movement of the beam. High sensitivity 
results in a large output pressure change 
and low sensitivity gives a small output 
pressure change for a given beam move- 
ment. The sensitivity may also be inter- 
preted to mean the ability of the con- 
troller to return the beam to exact bal- 
ance within a longer or a shorter time, 
depending on the setting of the sensitiv- 
ity unit to either low or high. 

Sensitivity may be varied over any 
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range from 1 to 100 per cent throttling 
range. This adjustment is made by rotat- 
ing a sensitivity adjusting knob on the 
air controller until a pointer corresponds 
to the selected sensitivity on the con- 
troller reading scale. Sensitivity values 
are in per cent throttling range and the 
setting should be adjusted to as high a 
point as possible to a small throttling 
range without introducing hunting. This 
is defined as a continuous oscillation of 
the scale beam about the control point 
and is due to too high a sensitivity ad- 
justment. “High” and “low” positions 
are arbitrary and depend a great deal on 
conditions encountered. 

Should the beam go out of balance 
with the sensitivity unit set on the high 
side, the air controller will react and 
tend to return the beam to normal posi- 
tion quickly. The lower the sensitivity, 
the longer will be the period before the 
1ir controller goes into action. 

To help the Ethyl fluid control valve 
regain its balance point more quickly, a 
secondary or reset bellows has been in- 
corporated into the mechanism to act as 
a damper. For example, an increase in 
the controlled air pressure will cause a 
contraction in the reset bellows. This in 
turn causes an expansion of follow-up 
bellows that react through differential 


\larm panel with gasoline 
and lead totalizers, control 
switches, and alarm lights. 
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levers to change the position of a free 
vane and thus counteract the air in- 
crease. By turning a reset valve knob, 
a leak port is allowed to open, which 
permits the escape of the air that was 
forced into the follow-up bellows. This 
allows the follow-up bellows to become 
balanced with atmospheric pressure on 
both the inside and outside, and the sen- 
sitivity is brought back to its original 
setting. Conversely, with a decrease in 
the controlled air pressure, air will 
bleed through the reset valve and estab- 
lish atmospheric pressure on both sides 
of the follow-up bellows. 

As the scale beam swings past the zero 
point on its oscillations, the air con- 
troller alternately causes the diaphragm 
valve to open and close. The movement 
of the valve is controlled accurately by 
the positioner. Air from the same line 
that supplies the controller is also con- 
nected to the positioner and is led to a 
pilot valve that controls the flow of air 
to the diaphragm of the control valve. 
The pilot valve is normally kept open 
by a lever acting on the control valve 
stem. Through this lever the pilot valve 
is operated jointly by the controlled air 
pressure and the valve stem movement. 

Assuming that the positioner is in 
equilibrium, air will escape through an 
exhaust port and around the stem as fast 
as it enters the pilot valve. Should the 
controlled air pressure increase due to 
movement of the beam, spring-loaded 
bellows compress and move the left-hand 


= 





end of the lever upward, thus opening 
the pilot valve wider, increasing the 
pressure on the diaphragm. This causes 
the stem to move downward, the down- 
ward movement being transmitted 
through a pin, link, and connecting rod 
to an arm. The right-hand end of the 
lever operating the pilot valve is pivoted 
to another lever that rotates on a stud 
as an axis. This latter lever is rotated by 
a bell crank and arm and it transmits 
movement to the control valve lever 
through a pin. The downward movement 
of the valve stem brings the right-hand 
end of the lever downward, closing the 
pilot valve. This change of positions con- 
tinues until the system is once more in 
equilibrium with air pressure from the 
controller. 

This floating action will always occur 
as the scale beam moves. The higher the 
air pressure, however, the farther past 
the balance point the diaphragm will be 
forced due to a greater inertia being 
present as the valve goes from “open” 
to “close” and vice versa. An optimum 
air pressure on the diaphragm will cause 
a damping effect that will, in turn, tend 
to return the valve to its balance point 
with a minimum of oscillation. 

As the air controller acts to bring the 
beam back to a middle balance point, 
the positioner, through the controller, 
will always tend to return the valve to 
the same position from which it started. 
The only time the valve will change its 
position and remain changed is when the 
beam itself fails to come back to the 
point from which it departed. 

The air controller is provided with 
sensitivity adjustments so that it is pos- 
sible to vary the speed with which the 
control valve responds to a given motion 
of the scale beam and, in practice, it 
will be found possible to pick out the 
correct degree of sensitivity on the air 
controller for any given flow condition 
so that the scale beam, although con- 
tinuously affected by two opposing un- 
balancing forces, will stay in balance. 

With reference to the control air pres- 
sure, the greater the fluctuation of the 
rate of gasoline flow through the venturi 
tube, the greater will be the degree of 
sensitivity desirable in the controller. 
Proper operating conditions will find 
the scale beam continuously on balance 
point because this means that fluid is 
being withdrawn from the tank at 
exactly the rate necessary to treat the 
gasoline flow at the desired dosage. 
which means even, uniform treatment. 

Incidental to the main drive assem- 
blies of the scale, there is a linkage that 
serves to operate an explosion-proof 
micro-switch to give one electrical im- 
pulse for each pound of Ethyl fluid de- 
manded. This impulse is carried to the 
two Ethyl fluid totalizers (1-7) mounted 
on the instrument panel. One of these is 
a continuous totalizer and the other a 
reset totalizer. These two totalizers with 
the reset portion of the gasoline to- 
talizer, supply the operator with com- 
plete data on the gasoline flow and the 
number of pounds of Ethyl fluid added 
for individual runs. 
>» Supervisory equipment. The purpose 
of this equipment is to so completely 
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monitor the operation of the blender that 
it will be impossible for any form of 
improper operation to exist without the 
operator’s attention being called to it. 
There are five general alarm circuits 
and the first notice of any unusual con- 
dition is in the form of lighted bull’s- 
eye lights that indicate the circuit af- 


- fected. A bell signal is connected beyond 


these lights through a time relay so that 
unless any condition of unbalance 
promptly corrects itself, as will most fre- 
quently be the case, or unless the opera- 
tor takes the indicated steps to correct 
the condition within a pre-set period, 
usually 5 minutes, the bell signal will 
sound and continue to ring until the con- 
dition is corrected. 

The high-low beam alarm has two 
warning lights to indicate the exact di- 
rection of beam deviation. These lights 
are actuated from mercoid switches 
mounted in the scale cabinet directly be- 
low the free end of the beam. The allow- 
able fluctuation of the scale beam is 
adjusted by means of the arms actuating 
the switches. 

If the beam varies either up or down 
beyond the set limit, the appropriate 
warning light will come on and the time 
delay in the warning bell relay will be 
initiated. If the scale beam deviation is 
in the course of normal operation, as for 
instance in the case of a sharp change in 
gasoline flow, the beam will correct its 
position before expiration of the time de- 
lay cycle; the warning light will go out, 
the bell relay returning to its starting 
position without sounding the alarm bell. 

The vacuum alarm circuit has a bull’s- 
eye light that, however, is not connected 
to the warning bell. A seal and vacuum- 
operated switch are connected into the 
Ethyl fluid line at the top of the vertical 
riser above the eductor. This vacuum 
switch serves a dual purpose. At any 
point of vacuum below a satisfactory op- 
erating point, it causes the warning light 
to light. Its second function is to ener- 
gize the solenoid-operated check valve 
in the Ethyl fluid line. At any point of 
vacuum below 6 in. of mercury, this 
check valve is closed, but for the dura- 
tion of any period in which there exists 
a vacuum of more than 6 in. of mercury, 
the check valve is held constantly open. 
This provides against back-flooding of 
the Ethyl fluid weigh tank, as this sole- 
noid-operated valve will be closed as a 
falling vacuum passes below the 6 in. 
of mercury and before any condition of 
positive pressure has been reached. 

Lack of vacuum will result in opera- 
tion of the high-beam, low-beam alarm 
circuit as such lack of vacuum will cause 
the scale beam to become relatively light, 
Placing this circuit into operation, light- 
ing and high-beam light, and causing the 
alarm bell to sound. Thus there will be 
two warning lights showing on the panel, 
indicating the cause of the warning. 

There is a mercoid switch connected 
with the operating air pressure line to 
actuate a bull’s-eye light whenever the 
control air pressure falls below a mini- 
mum set point. Any failure in air pres- 
sure will result in a high beam, causing 
that light to go on and sounding the 
warning bell. 


The Chronoflo system of measurement 
and control consists of a fixed time cycle; 
in this case 15 sec., which is divided into 
an “on” or closed circuit period, the 
length of which is always exactly pro- 
portional to the flow being measured, 
and a complimentary “off” or open cir- 
cuit period making up the balance of 
the 15-sec. cycle. The cam, revolving at 
constant rate, in the transmitter is driven 
by a telechron motor and, if this motor 
should fail, the period in the cycle pres- 
ent would be continued indefinitely. 
Thus, there might be a condition of con- 
tinuous “on,” or closed circuit, in which 
case an over-demand of lead would be 
set up; or there might be a continuous 
“off” period that would result in no lead 
demand. Neither case would be reflected 
in a change of beam position because, 
in the former, the regular control me- 
chanism would allow sufficient lead to be 
withdrawn from the Ethyl fluid tank to 
correspond with the demand as regis- 
tered by the transmitter. In the latter 
condition, the lead control valve would 
be shut down before the scale beam 
could get definitely low. 

To guard against these conditions re- 
sulting from possible motor failure, two 
dashpot time relays are respectively con- 
nected across the opposite sides of the 
Chronoflo signal relay. Each of the time 
relays is set for a time in excess of the 
15-sec. cycle so that neither relay will 
close unless a condition of either “off” 
or “on” signal persists for more than one 
full cycle. The contact closure of either 
dashpot relay will initiate the time delay 
in the bell relay, resulting in the audible 
alarm. 

A three-way solenoid-operated pilot 
valve is inserted in the incoming air line 


as an air supply safety control. The coil 
of this solenoid is energized from the 
motor starter of the small eductor pump. 
If, for any reason, the eductor pump is 
shut down or cuts out, this solenoid will 
be de-energized changing the position of 
the ports in the valve and, by venting to 
atmosphere all available control air will 
immediately cause the Ethyl fluid con- 
trol valve to close, cutting off all flow of 
Ethyl fluid. This, in turn, will unbalance 
the scale, light the bull’s-eye, and cause 
the alarm bell to sound. 

The blender is so designed that in case 
of any emergency, the unit may be oper- 
ated as a batch-type blender. 


> Results. The following test run data 
are indicative of the uniformity of the 
blend obtained by the installation at 
Toledo. A run, in which the objective 
was to add 1.2 cc. of tetraethyl lead per 
gal., was started at 8:10 a. m. and con- 
tinued until 8:45 p. m. By totalizer read- 
ing, the amount of Ethyl fluid added 
showed as 5553 lb.; by the difference in 
scale beam reading, the fluid added 
showed as 5549 lb. During the run, 8 
blended gasoline samples were with- 
drawn from the field storage tanks. The 
average of the samples showed 1.22 cc. 
of tetraethy] lead per gal. 
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Evidence shows high aceuracy for preliminary data 


Remarkable agreement is found in the first comparison of The Petroleum 
Engineer's monthly data on the national oil situation with official figures 
from U. S. Bureau of Mines. Reports are published by the magazine six 
weeks before the Bureau of Mines releases its statistics. For those who must 
keep abreast of oil trends the advantages of obtaining such advance infor- 


mation are obvious. 


A comparative table below indicates the similarity in The Petroleum Engi- 
neer preliminary figures and the Bureau of Mines reports: 


COMPARATIVE DATA ON NATIONAL PETROLEUM SITUATION 


REPORTS FOR AUGUST 


CUMULATIVE 


The Petroleum U.S. Bureau The Petroleum U.S. Bureau 


Engineer 
for Sept. 15 
Wells drilling -.................... 4,210 
eee 2,086 
Crude production* (daily) .. 4,681 
Crude stocks* __............ ......230,015 
Natural gasoline production* 
(daily) Ais on SRS oh Teg 281 
Motor fuel production*.._.... 2,035 
ine yield, per cent........ 38. 
Motor fuel stock*................ 73,375 
Fuel oil stock*...................... 94,620 
Refinery runs (daily)*........ 4,685 
All refined stocks*................ 250,300 


*Thousands of bbl. 


of Mines Engineer of Mines 
for Oct. 30 
4,132 . 
2,055 14,022 14,212 
4,687 4,523 4,509 
230,192 cer aN. 5 gem 
283 270 272 
2,067 1,973 1,982 
39.4 38.8 38.9 
70,753 & ‘ 
94,218 





DAILY CRUDE PRODUCTION 


The Petroleum U.S. Bureau 
Engineer 


of Mines 
| RE ALE 2,130 2,130 
California —....<........ 862 859 
Oklahoma ............:....,... 341 338 
Kansas ©... ‘ess 277 272 
Louisiana ...................-- 359 355 
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The Petroleum U.S. Bureau 
; Engineer of Mines 
Arkansas ...............-.... 82 83 
New Mexice .................. 106 105 
Mississippi ..................-. 45 45 
SU ee 206 211 
67 


























7 G-MV Compressors 


( PRODUCING 31 000 HORSEPOWER ) 


on the Tennessee Gas Line 
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ym G-MV’s are in operation — pumping gas on 
the new Tennessee Line from Corpus Christi to Cornwall — 
31 big 10-cylinder V-angle engines, each developing a 
conservative 1,000 horsepower. 


These Cooper-Bessemers, representing well over half the 
compressor horsepower on the Tennessee Gas & Transmis- 
sion Company project, are located on the northern portion 
of the line—at the Batesville, Miss., Lobelville, Tenn., 
Campbellsville, Ky., and Ashland, Ky., stations. 


In selecting the G-MV, T. G. & T. officials picked the most 
efficient compressor to be had — one that has stood the 
test of continuous, tough performance — not only in gas 
transmission, but in all other phases and types of com- 
pressor service as well. Scores of units operating today 
have been running steadily for five to seven years, with 
minimum upkeep and attention, with never a breakdown } 

4 a i i ; . power cylinders, each de- 
or major repair. On jobs that require exact pressure main- veloping 100 hp, totaling 
tenance, the G-MV, with its special automatic controls, 1000 hp per unit. 
delivers the goods regardless of variations in volume, 
temperature, or other fluctuating factors. 


Close-up of one of the 
G-MV-10’s — 10 V-type 











The full story of the G-MV is told in a new 48-page bulle- 
tin, just off press. Get your copy by writing our nearest 
branch or the home office. 


For your compressor needs of today and tomorrow, 
install G-MVs and be sure of long-time, trouble- 
free performance. 


TYPE 





Compressors / 


New York Washington Bradford, Pa. Parkersburg, W. Va. San Francisco, Cal. Seattle, Was! 
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Compressor station at Lobelville, 
Tennessee, housing eight Cooper- 
Bessemer Type G-MV Compressors. 
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Interior of the compressor station at Lobelville, Tenn., 
showing the battery of eight big G-MV’s, representing 
a total of 8000 horsepower. 


ly Cooper-Bessemer 
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DEEP 


ELL PUMPING 


By WALLACE A. SAWDON, Pacific Coast Editor 


| EXCLUSIVE With wells going 
deeper and deeper 
and production from below 10,000 ft. be- 
ing no longer unusual, it is natural that 
increased attention should be given to 
deep well pumping. Methods of prolong- 
ing the period of production by natural 
flow and gas lift are most important in 
deep producing areas but the oil must 
eventually be lifted by other means. 
The deep fields of California have 
offered opportunities to test deep pump- 
ing methods and fluid is now being lifted 
by artifical means from depths greater 
than 10,000 ft. This is in addition to gas- 
lift installations, which, strictly speak- 





California oil is being 
lifted by artificial means 
from depths exceeding 
10,000 ft.. affording 
opportunity to test deep 
pumping methods. 





ing, employ artificial means of lifting 


the fluid. Gas-lift operations include the .~ 


simple gas injection methods and the 
use of valves and other equipment run 
into the well to provide intermittent flow 
or to procure other results, but pumping 
is here considered as confined to the 
use of oil well pumps actuated by sucker 
rods, of hydraulic pumps, and of plung- 
er-lift. The deepest installations of these 
pumping methods here cited show the 
depths at which they are operating satis- 
factorily at the present time and indicate 
the possibilities for deeper pumping. 

In planning the type of pumping 
equipment to use, the volume and weight 
of fluid to be raised must, of course, be 
considered in connection with the depth. 
Other factors such as gravity of the oil 
and the amount of water being pro- 
duced, the viscosity of the fluid, paraffin 
content, sand conditions, volume of gas, 
and other conditions peculiar to the well 
are also given consideration. 

When pumping with rods, not only the 
efficiency of the pump itself but also the 
stress on the rods and the matter of rod 
replacement costs have to be taken into 
account. A single well is sometimes an 
individual problem but in many of the 
fields such as Santa Fe Springs where 
comparatively deep pumping has been 
practiced for years, groups of wells 
pumping from approximately the same 
depths with similar type production can 
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be operated similarly. Data accumulated 
during the pumping of the Santa Fe 
Springs wells from 7000 to 8000 ft. have 
been of great value in planning equip- 
ment for depths greater than 8000 ft. 
although the deepest wells on the pump 
in that field at the present time are a 
few feet less than 8000. 

Surface units for rod pumping are 
now designed in sizes that can probably 
handle any load imposed by the rods. 
The long stroke is being used effectively 
and counterbalancing has provided a 
high degree of efficiency. The design of 
the pumping unit is an important factor 
and a proper installation will influence 
volumetric efficiency of a pump handling 
gassy fluid as well as decrease the peak 
loading and sucker rod failure. Some of 
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the largest beam-type pumping units yet 
uilt are in service in California. One 
such unit is pumping a well drilled to 
9200 ft. and, although the pump at pres. 
ent is set at 7800 ft., and is thus not 
the deepest rod-pumping installation in 
the state, it is expected to pump from 
a much greater depth, possibly below 
9000 ft. as the fluid level lowers. 

The deepest rod-pumping in Cali. 
fornia (but not the deepest pumping) at 
the present time is in the Rosecrans 
field near Los Angeles. Total depth of 
this well is 8708 ft. and the pump is set 
at 8625 ft., which is probably the great. 
est depth of rod pumping in the world, 
The tubing is 24-in. EU and the pump 
is 114 in. The rod string consists of 4545 
ft. of 34-in. and 4080 ft. of 7/9-in. rods, 
The fluid-is being pumped with a 120-in, 
stroke at from 5 to 5% strokes per min- 
ute. Production is 86 bbl. per day gross, 
52 bbl. per day net. The installation has 
been in service for about one year and 
to date no rods have parted. 


a 


Tue deepest pumping well in the state 
(and probably in the world) is 10,034 ft, 
This well-is being pumped by a hydraw- 
lic pump and is producing approximate- 


Photo courtesy of Kobe, Incorporated. 
Deepest pumping well, showing wellhead in the right background and power 
oil pumping equipment in foreground. The pump is set at 10,034 ft. 


Pumping unit with 10-ft. stroke, 750,000 in-lb. gear torque. 
Installed on 9000-ft. well where pump is set at 7800 ft. 


Photo courtesy of Lufkin Foundry and Machine Company. 
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An. important wartime use for 


asteel Pumping Equipment 





Many of those devastating mortar shells which our boys are lobbing 
over to rain death on the Japs are cased in Texasteel Electric Steel which 
normally might have been fabricated into equipment to help pump some 
of your wells. 


Our experience in the manufacture of Army ordnance items will have 
an important effect on the Texasteel pumping equipment you'll buy in the 
future. Precision methods required to meet Government specifications will 


be used in the manufacture of improved oil field products after the war is 
won. 


But don’t forget for a moment that we are also helping the oil producer 
do his war job by furnishing plenty of Texasteel Sucker Rods, Pull Rods 
and Polished Rods—available promptly from our centrally located factory. 


TEXASTEEL MANUFACTURING CO. 


Houston, 217 West Bldg., Phone Charter 4-3301 @ Kilgore, P. O. Box 916, Phone 724 © Wichita Falls, P.O. Box 673, Phone 2-0803 
FORT WORTH, TEXAS 
Manufacturers of Dependatle <j Od Field Pumping Equipment 
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ly 260 bbl. per day gross, 70 bbl. per 
day net. 

The hydraulic pumping equipment on 

this well is the widely known type and 
consists essentially of two parts: The 
subsurface, or production, unit and the 
surface, or hydraulic-power, unit. The 
ubsurface unit is a pump-and-engine 
assembly that is usually run into the 
tubing as an insert pump on a macaroni 
string called the power tubing, the as- 
sembly seating in the shoe of the pro- 
luction tubing in the conventional man- 
ner. The engine actuating the pump is 
driven by clean oil forced down the 
power tubing. This power fluid, after 
actuating the engine, is discharged to 
mix with the well production and is car- 
ried up to the surface with it through the 
annulus between the power tubing and 
the production tubing. 

The hydraulic-power unit at the sur- 
face supplies the pressured oil that op- 
erates the pump engine in the well. This 
unit consists essentially of a triplex 
pump and its engine or motor, together 
with other equipment necessary for pre- 

paring and controlling the power oil and 
its flow to meet the existing conditions. 


A rearure of hydraulic pumping is 
that the surface pumps for a number of 
wells may be grouped at a central sta- 
tion with manifolding of the individual 
well system, which provides control of 
the power oil to each well to procure 
maximum pumping efficiency, even un- 
der changing well conditions. Pump 
units may be added to or taken away 
when desired. The triplex pumps are as- 
sembled with conventional gas engines 
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or provided with integral electric drive 
or separate belt drive. 

The deepest California wells being 
produced by plunger-lift installations 
range from 8000 to 8500 ft., there being 
several within that range at the present 
time. The lifting force in this type of 
installation is provided by gas, but be- 
cause the oil is actually raised to the 
surface by a plunger, it is here included 
as a pumping method. This plunger 


travels the entire distance from the bot. 
tom to the top of the tubing and back 
again at each stroke but it does not lift 
a column of fluid extending the full 
length of the tubing. The plunger acts 
more or less as a swab without a line 
and produces the fluid in short heads 
that are usually less than 300 ft. in 
length. It brings up at each stroke all] 
that comes into the hole during the time 
it is making the trip, this including oil, 








WPr'e 


Surface equipment on a plunger-lift installation. 


Left—Deepest rod-pumping well, pump being set 
at 8625 ft. The surface unit is of the hydraulic 
type. Right—Part of pumping unit on same well. 
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* 
p oc PUMPING UNITS 


fot LONG LIFE 
LOW MAINTENANCE COSTS 
TROUBLE-FREE OPERATION 





For low maintenance cost, long life, trouble-free operations, 
specify LUFKIN Pumping Units. 

Nearly 12,000 Lufkin Units are in operation today—many 
of these units have given over 20 years continuous service— 
and our repair sales to all oil companies are negligible—a 
record we are proud of. 

Lufkin Units are made in capacities to take care of all 
conditions—long or short stroke, and for the deepest wells. 
Consult the nearest Lufkin sales office today. Plan a long- 
range program now and be assured of superior Lufkin 
equipment. 


In addition to the production of tank gears, ship gears, 
gun carriages and truck trailers for our armed forces 
we are. also producing in ever increasing numbers, 
LUFKIN PUMPING UNITS and COOPER-BESSEMER 
ENGINES for America’s vital oil industry. 









‘UFKIN FOUNDRY & MACHINE COMPANY e ee Oe oe 








water, gas, froth, and sand. In some 
cases the plunger-lift has handled as 
much as 10 per cent of sand. 

The plunger operates in tubing that 
is drifted as it is run into the well and 
that is supported from a flow head at 
the surface. This head is adapted to 
receive the slug of oil lifted by the 
plunger and direct it to the flow lines. 
\ foot-piece at the bottom of the tubing 
stops the plunger and closes a valve in 
the plunger at the end of the down 


stroke. The valve and cage of the plunger 
are so designed that neither gas nor 
liquid will close the valve; it must be 
closed by the valve stem landing on the 
foot-piece. The valve is opened at the 
top of the up stroke to permit the 
plunger to return to bottom by gravity. 
The operating pressure per bbl. of pro- 
duction for any given size lift goes up 
as the depth increases. With the 3-in. 
size, for example, this increase is ap- 
proximately 0.1 per bbl. per 1000 ft. 


Rodless pumping as now developed 
should be able to lift fluid from any 
depth yet drilled. As more wells pro. 
ducing from below 10,000 ft. go on the 
pump, further experience will be gained 
and it can be expected that greater ef.- 
ficiency and economy will result. The 
fears of not so many years ago that 
pumping costs of these very deep wells 
would be so high that'their production 
by pumping might not be warranted now 
appear groundless. kk 
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HIGH PRESSURE VENTED PLUG CLAMP REPAIRS LEAKS 





Two views of high pressure vented plug clamp used to repair leaks in gas pipe lines. 


J. J. WATSON, crew foreman at Tyler, 
Texas, for United Gas Pipe Line Com- 
pany, has developed what is termed a 
high pressure vented plug clamp used to 
repair leaks in gas pipe lines. 

The clamp developed from an effort 
by Watson to perfect a clamp that would 
combine features of safety and effective 
and lasting repair. In developing the 
clamp he adopted simplicity of design 
and at the same time attempted to in- 
corporate all basic principles required 
in a satisfactory repair unit. The aim was 
to design a clamp that would repair a 
leak effectively; effect, as nearly as 
possible, a permanent repair; minimize 
the possibility of burning out gaskets; 
strengthen pipe instead of weakening it 
by the tremendous band pressure re- 
quired to seal off a leak with an open 
band, and put pressure on the rubber 


gasket so that the band would serve only 
as an anchor to hold the gasket in place. 

The first clamp was a 4-in. model, test- 
ed on a 4-in. header built especially for 
the test. An acetylene weld was run, ex- 
tending 14 in. from the surface of the 
pipe, and slits 1 in. in length were cut 
across the weld and into the pipe. 
Against 275-lb. pressure the model 
clamp stopped the leak quickly and 
satisfactorily. 

The accompanying photographs illus- 
trate the simplicity of the clamp and its 
component parts. It consists of 2 half 
bands of different widths, the wider half 
being the part to which is attached the 
leak-stopping arrangement. A hole is cut 
in the wide half of the clamp, and a short 
nipple is welded on to encircle this hole. 

A flat plate covering the outside of 
the nipple is punched and a nut welded 





Form association 


A later conference of the Nationa 





Lewis R. Keith, Russell, Kansas; A. J. Hoover and Frank M. Mahan, both 
of Tulsa, Oklahoma, are chairman, vice chairman and secretary, respec- 
tively, of the Mid-Continent Rig Building Association, newest oil country 
at meetings in Tulsa and Dallas, Texas. 
War Labor Board and the rig builders 
covered: Time and a half for more than 40 hr. a week when employees 
worked for’ several contractors during the period, room rent of a 
payment of travel time for skidding work, etc. 


trade organization, formed — 


ers, 
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on to receive a set screw. Other parts 
include a steel disk and the rubber leak 
plug to be inserted in the receptacle 
formed by the short nipple and the bolts 
for securing the two halves of the clamp 
in a complete band around the pipe. 

In repairing a leak with the Watson 
clamp, the steel disk is inserted first, fol- 
lowed by the rubber plug. The set screw 
is then screwed into the nut until it comes 
in contact with the steel disk. The halves 
of the clamp are then bolted together 
around the pipe just tight enough to per- 
mit sliding the clamp over the leak. 

With clamp in position over the leak, 
the set screw is tightened down forcing 
the rubber leak plug, prevented from 
spreading by the encircling nipple, into 
the leak and stopping the escape of gas. 
Side bolts may then be drawn tight to 
secure the whole assembly in permanent 
position. 

A small hole cut in the wall of the 
plug cavity allows gas to escape while 
the set screw is being tightened, prevent- 
ing a build up of pressure to hamper the 
operation or threaten the safety of work- 
men. Another practical feature of the 
clamp is its compactness. ‘The nipple and 
screw attachment are short enough that 
the entire assembly may be covered by 
a split sleeve should the necessity arise. 

The clamp has been successfully used 
in the Dallas district where it has been 
found adaptable to any pipe comme. ‘ 
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FUNDAMENTALS IN AUTOMATIC CONTROL 


By DONALD P. ECKMAN, The Brown Instrument Company 


Boru wartime production and, by all 
indications postwar production, too, 
calls for immediate full and more com- 
plete understanding and appreciation of 
the fundamentals of automatic control. 
Peace may assure industry more time for 
study, examination, and experiment. 
Yet, it will be found that what is known 
now about automatic control fundamen- 
tals, and the more they are understood 
and appreciated, the speedier will be the 
conversion to postwar requirements. 

Instruments, particularly controllers, 
have become increasingly the means of 
meeting wartime demands for greater 
output, higher quality, and increased op- 
erational efficiency. With a promise of 
an increase in both domestic and foreign 
commodity competition after the war, 
plus an even greater competi*ve wage 
situation due to world conditions, all 
three factors — quality, efficiency, and 
speed—will be the basis for American 
industrial success. That success, can be 
attained in great part through a realiza- 
tion now that automatic control and its 
fundamentals are important. 

Proportional control is a mode of con- 
trol that positions the control valve in 
accordance with magnitude of the con- 
trolled variable. This control function is 
largely stabilizing and, if not too great, 
forces the controlled variable to line out 
at some point. It will not prevent perma- 
nent deviation from the control point 
upon a change in load. 

Reset response provides an additional 
increment of valve position in proportion 
to the deviation and the time of deviation 
of the controlled variable from the con- 
trol point. This control function has very 
little stabilizing effect but, if not too 
great, tends to prevent deviation from 
the control point for changes in load. 

From these definitions it is obvious 
that the control system and the process 
must be considered together as a dynam- 
ic unit, for a change in one part carries 
through so as to affect the whole system. 
Thus, automatic control must always be 
measured in terms of moving or dynamic 
conditions, not steady or static condi- 
tions. One proof of this is shown by the 
fact that a deviation must be detected 
before the controller can act. Therefore. 
a deviation, no,matter how small, must 
occur. 

In nearly all cases discussed here the 
controlled variable will be temperature. 
The discussion applies in general, how- 
ever, to the control of pressure, flow, 
and liquid level when allowances are 
made for the greatly different process 
characteristics. 


> Action of control responses. Disre- 
garding the process for the moment, we 
wish to study the pen and valve move- 


ments when proportional and reset re- 
sponses are used in the control system. 
Fig. 1, Curve A, shows a deviation chosen 
as an example. The control valve is by- 
passed so that no control action results 
from its movement. 

In the definition of proportional ac- 
tion, valve position was found to be pro- 
portional to the deviation. Curve B 
shows the valve movement that would 
result from this deviation when a pro- 








Instruments have been 
an important means of 
meeting wartime demand 
for greater output, higher 
quality, and increased 


operating efficiency. 






Sptetatetete 


portional controller is used. Note that 
this curve is similar to the deviation 
curve. A proportional controller always 
has the characteristic that a certain pen 
position is accompanied by a certain 
valve position. Stated in other words, the 
rate of valve movement is always propor- 
tional to the rate of pen movement. 

In actual practice this recovery action 
would result from a very temporary 
change in load, the load returning to 
exactly its previous value. 

In the definition of reset response, the 
valve position was found to be propor- 
tional to deviation and time of deviation. 
Suppose that, at the time _ interval 
marked “dt” on the time axis of Curve 
A, the deviation in temperature is D, as 
shown. The definition of reset shows that 
during time dt the valve will move an 
amount proportional to D times dt. 

Starting at the beginning of the devia- 
tion and moving the valve at each dt an 
amount proportional to D dt, the value 
will move as in Curve C. What really 
has happened, is that Curve C represents 
the area under the deviation curve and 
the reset has integrated or added the 
sum of the small D dt areas. 

But since reset response is generally 
used in conjunction with a proportional 
controller, these two effects must be 
added together. Curves B and C are 
added and shown in Curve D. 

In actual practice, this recovery curve 
would occur on a permanent change in 
load, reset response having closed the 
valve an additional amount to maintain 
the temperature at the control point. 

It is easy to show how controller ac- 
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tions bear a definite relationship to the 
deviation. These actions may be com- 
bined into an equation and it is surpris- 
ing to discover how well automatic con- 
trollers follow a definite relationship. 

First, in reset action, valve position is 
proportional to the area under the devia- 
tion curve. As before, this area was ob- 
tained by adding all the deviations mul- 
tiplied by the time at the deviation. In 
proportional action, valve position is 
proportional to the deviation. 

Combine these actions and show the 
valve position at any time as an equa- 
tion: 

ty 


VK Ddt+K-D ... (1) 
tj 
(reset) (proportional) 
V = valve position 
K,; = the reset rate-adjustable 
constant 
D =the deviation of variable from 
control point 
= the proportional band-adjust- 
able constant 
t = time 
If a controller does not have all these 
responses the appropriate term is zero. 
Thus, a proportional controller would 


e 

fo) eae ae ee 

Equation (1) is of the type which is 
(Continued on Page 80) 
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HE KNOWS WHAT simplicity of mechanism has to do with easy maintenance...and 
with the amount of attention an orifice or flow meter requires. 


There’s only one moving part between the mercury surface and the chart record. 
Quick cleaning is effected without interfering with adjustment. 


Adjustments are made easily without interfering with any of the working parts...and 
using only ordinary tools. 


With fewer operating parts there’s less to wear. Less to get out of adjustment. It’s a 
more dependable mechanical meter from the standpoint of sustained accuracy... 


These are some of the advantages which distinguish Amenican orifice instruments in 
operation. 


That is why, also, such reliance is placed upon Amenicaw instruments for service in 
temote parts of the globe, where skilled maintenance is difficult. 


And in Amenican Ironcase meters too... 
the same emphasis has been placed upon 
design and construction to lessen wear of 
operating parts. 

Consider what these features mean in 
terms of return on your investment, accurate 
uninterrupted meter service, and reduced up- 
keep cost...Full bellows diaphragms... Pro- 
vision for correct lubrication of bearings... 
The one-piece body with table, partition, out- 
let channel and diaphragm channel, all cast 
as one unit. (The avoidance of gaskets be- 
tween parts makes internal leakage impos- 
sible.) 

In every detail of construction, including 
the development of special bearing metals, 
the Ironcase meter gives you the benefit 





of cumulative experience in measurement Shown above is the Amemican 500-B lroncase 
engineering. equipped with our Base Pressure Index. The latter 
AOE, ETTORE eT complete gives a totalized reading of the quantity of gas which 


passes through the meter in cubic feet (at the base 
pressure). Each cubic foot ( at line pressure) is multi- 
plied automatically by the factor for line pressure. 

It is equipped with a supplementary counter in the 
rear which gives a reading of the actual volume at line 
pressure. This is required when this index is used with 
a Volume and Pressure Gage, which gives a permanent 
chart record of rate of flow and pressure, 


range of sizes and pressures. 
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(Continued from Page 77) 


known mathematically as the first few 
terms of an infinite series. Thus it might 
be possible to add to the controller re- 
sponse many of the higher derivatives as 
below: 

t 

: K:xdD , Kd D 


V Ki Ddt+-K:D+- dt -—+- a —— 


t 


K,d D 
sa dt 


A controller built to include many 
higher derivatives, even if electronic in 
nature, would be far too complicated and 
expensive. From a practical standpoint, 
proportional response alone is sufficient 
to handle significantly large numbers of 
processes. 


>» Process characteristics affecting con- 
trol. All processes are more or less com- 
plicated arrangements of a number of 
capacities, transfer lags, and dead times. 
The extent of these factors determine 
the complexity of the control problem. 

Capacity produces a retardation, not 
a delay, by the ability of sections of the 
process to absorb energy without caus- 
ing an immediate full rise in potential. 
Compare this with an electric capacitor 


which can absorb electrical current and 
thus delay the rise of voltage until it is 
charged. The ability of the brick walls 
in a furnace to absorb heat, the volume 
of liquid in a tank which affects the 
liquid level, and the amount of steam re- 
quired to raise the pressure in a steam 
cooker, represent capacity. 

Transfer lag is a retardation, not a de- 
lay, caused by the potential drop be- 
tween two separated capacities or over 
distributed capacity in the process. This 
can be compared to an electrical resistor 
between two electrical capacitors. The 
temperature drop across a boiler tube or 
a heat-exchanger tube, the pressure drop 
across a valve connecting two tanks, or 
the temperature drop across an insulat- 
ing wall represent resistance of the kind 
that causes transfer lag. 

Dead time is a pure time delay that 
arises from the necessity of transporting 
a mass of liquid, gas, or solid from one 
point to another. The distance between 
a heat exchanger outlet and the thermo- 
couple, and distance between an oil 
burner and the material being heated, 
and the distance between a control valve 
and the fuel burner, all represent a small 
but sometimes appreciable dead time 
during which no change can be effected. 

Not only the process itself, but the 


measuring and control systems have ca. 
pacity, transfer lag, and dead time. Fig. 
2 shows a typical process with all the 
various sections which make up the 
system. All processes or controllers do 
not have this arrangement, some having 
fewer and some having more component 
parts. 

Consider what actual characteristics 
enter into each of the blocks in a dig. 
gram. Assume that the process is a fuel. 
fired waterheater and that we wish to 
know what each of the blocks in the 
diagram represents. 

Input dead time is the time required 
for fuel oil to flow from control valve to 
burners. 

Supply capacity is the heat storage 
capacity of the firebox. 

Supply dead time is the time required 
for hot gases or flame to travel from fire. 
box to water tubes. 

Transfer resistance is the resistance 
to heat flow across the water tube frem 
gases to water. 

Demand dead time is the time re. 
quired for water to flow from water tube 
to header. 

Demand capacity is the heat storage 
capacity of water in tubes and header. 

Output dead time is the time required 
for heated water to flow from the tubes 
or header to the point where the thermo- 
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Many refineries, synthetic rubber plants, and chemical plants _ 


are taking advantage of B&W low and intermediate alloy steel 
seamless tubing for applications requiring resistance to high tem- 
peratures, high pressures, and corrosion. The key to successful 
application of this tubing is in the choice of the correct alloys for 
given conditions. For example, B&W Croloy tubes are today serving 
satisfactorily and economically in the production of 100-octane 
aviation gasoline and in many other applications for which higher 
alloys were previously thought necessary. 


In matching tubing to present-day refining and processing condi- 
tions, the cooperation of B&W engineers can prove of inestimable 
value. This service, based on more than thirty-five years of B&W 
specialization in pioneering, introducing, and producing tubes for 
high-temperature—high-pressure service, is available to you. 


HIGH TUBING ECONOMIES 
HIGH TEMPERATURE, 
HIGH PRESSURE service 
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CROLOY 1% 


CROLOY 2 


CROLOY 2% 





Economic grade 
good creep 
strength proper- 
ties. Somewhat 
more corrosion 
resistant than the 
chromium free 
steels, 


Economic grade for 
resisting both oxida- 
tion and corrosion, 
with excellent high- 
temperature strength, 


Exceptionally high 
creep, strength for 
polymerization and 
high pressure crack- 
ing. Otherwise similar 
in properties and 
characteristics to 
Croloy 2. 





CROLOY 3M 


CROLOY 5 


CROLOY 5 Si 





Somewhat better 
creep properties 
and better resist- 
ance to corrosion 
ond oxidation 
than Croloy 2. 


For operating condi- 
tions where corrosion 
resistance is primary 
requirement—pro- 
vides good creep 
strength and oxida- 
tion resistance supe- 
rior to Croloy 2. 


For operating condi- 
tions where oxidation 
resistance is a pri- 
mary requirement, 
Excellent resistance to 
scaling. 





CROLOY 5 Ti 


CROLOY 7 


CROLOY 9 





For oxidation 
resistance. Non- 
hardening below 
1700° F, 








Intermediate steel be- 
tween Croloys 5 and 
9 for operating con- 
ditions where corro- 
sion resistance is the 
primary requirement. 
Somewhat more oxi- 
dation resistant than 
Croloy 5. 





For severe operating 
conditions where high 
corrosion and oxida- 
tion resistance are es- 
sential—suitable for 
hydrogenation proc- 
esses. 
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couple or the thermometer bulb is lo- 
cated. 

Measuring lag is represented by the 
heat capacity and resistance to heat flow 
in the thermocouple or thermometer 
bulb and its protecting well. 

Controller lag is represented by the 
lag of response of the control valve—in 
electric control by the speed of the motor 
valve operator, and in pneumatic control 
by the pressure storage capacity of the 
valve topwork. 


>» Process reactions. In order to illu- 
strate the effect of capacity, transfer lag, 
and dead time, the reactions of the fur- 
nace or other process to changes in fuel 
flow may be employed. This method was 
previously used to illustrate controller 
action by moving the pen and observing 
the resultant valve action. To illustrate 
process characteristics the control valve 
is moved and the action of furnace tem- 
perature observed. 

The reaction curve is simply the curve 
of temperature, (or other variable), 
versus time that would be drawn by a 
recording instrument if the control sys- 
tem were disconnected from the instru- 
ment and a change made in control valve 
position. On pneumatic controllers this 
may be done by disconnecting the line 
leading to the valve, and connecting a 
separate air supply. By varying the valve 
pressure a known amount the tempera- 
ture would rise or drop to a new value. 

Fig. 3 shows the effect on the reaction 
curve of three characteristics which 
greatly influence automatic control: Ca- 
pacity, transfer lag, and dead time. 

The effect of capacity in a process is 
shown by Curve A. Capacity allows the 
temperature to change instantly when 
the control valve is moved but the tem- 
perature gradually approaches a final 
value —a typical logarithmic reaction. 
This type of process reaction is desirable 
since it provides instantaneous response 
of temperature but slows down the re- 
sponse sufficiently to prove stability. A 
reaction such as shown by Curve A is 
an ideal rarely ever obtained. When a 
second capacity is associated with the 
process a transfer lag is generally caused 
as shown by Curve B. This transfer lag 
is illustrated by the slow initial response 
to valve movement which gradually 
builds up to a maximum rate of reaction. 
Note that this reaction is greatly differ- 
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ent than that one occurring when only a 
single capacity is involved as in Curve 


The effect of transfer lag may be 
caused by an additional retarded re- 
sponse in the process or in the control 
system. This is a very important consid- 
eration in automatic control. The effect 
of transfer lag arises from: 


1. A supply capacity in a process. 
2. Distributed capacity in a process. 
3. A measuring lag. 

4. A controller lag. 


Since transfer lag is nearly always 
detrimental to automatic control all four 
conditions above must be avoided when- 
ever possible. 

By using greater process capacity the 
effect of transfer lag may sometimes be 
overcome. Curve C illustrates a much 
greater process capacity than Curves B 
or A. Transfer lag is indicated by the 
slow initial rate of change of tempera- 
ture. 

Dead time is the cause of much dif- 
ficulty in automatic control. When dead 
time exists, as shown in Curve D, a 
control valve movement cannot be made 
effective until the dead time period has 
passed. Therefore, any deviation occur- 
ring during the dead time period cannot 
be avoided. 

In automatic control, it is usually out- 
side disturbances or load changes that 
cause the major difficulty, and not con- 
trol of the variable itself. Then, also, 
the lags of the measuring and controll- 
ing systems of the controller form a 
very important part of an automatic con- 
trol application, especially when process 
transfer lag and dead time are small. 


> Practical aspects of control. There 
are several factors entering into the con- 
trol of various processes that produce 
relatively great improvements in the 
quality of control. They might be called 
“fundamentals” but this is only to em- 


. phasize their importance. 


Any reduction of the dead zone of 
the measuring system causes im- 
provement in the quality of control, 
especially for processes having 
large capacity and transfer lag. 


To show how this comes about a reac- 
tion curve for a process having capacity, 
transfer lag, resistance, and dead time, 
has been redrawn to a larger scale and 
only the deviation from the control point 
is shown in Fig. 4. 

This is the beginning of deviation 
from the control point and, from the 
time that the deviation started at eight 
minutes until the deviation is several per 
cent of the controller scale, the control 
system should begin to function. How- 
ever, in most measuring systems there 
is a small zone through which recording 
is insensitive; that is, the variable (tem- 
perature in this case) has changed but 
the controller fails to detect this change. 
This dead zone has variously been called 
“dead spot,” “tapping error,” and “neu- 
tral zone.” 

Dead zone is usually attributed to the 
measuring system but may also exist in 
the control system. Pneumatic controll- 


ers are sufficiently sensitive so that as 
soon as the pen or pointer begins to 
move, the control system begins to func. 
tion. 

In Fig. 4, the dotted lines above and 
below the control point represent the 
width of the dead zone. In this case, the 
control system does not function until 
the temperature exceeds the dead zone 
and it is necessary to wait for 4 min. be. 
fore corrective action is made. These 4 
thin. are in addition to the dead time 
already existing in the process and cop. 
trol system. 

Since it has already been indicated 
that dead time is the cause of one of the 
most serious difficulties in control, a 
dead time in the controller further com. 
plicates the problem. 


An improperly located or poorly 
installed measuring element results 
in poor control as well as poor ac- 
curacy of measurement. 


Much has been said and written con. 
cerning the effect of poor thermocouple 
or thermometer bulb installations on the 
accuracy of temperature measurement. 
Its effect on automatic control, however, 
is not so immediately obvious. 

Suppose, for example, that a thermo. 
couple installation as shown in Fig. 5 
were encountered. A large loss of heat 
will occur along the protecting well and 
heat will be lost to the atmosphere be- 
cause of the long length of protecting 
well outside the pipe. This loss decreases 
the heat available at the thermocouple 
tip and the temperature reaction at the 
controller is slow. 

A protecting well installed in a hori- 
zontal position will allow dirt to settle 
on the tube if the velocity of the gas will 
not scour the surface. This increases the 
thermal capacity because the additional 
mass must react to temperature changes. 
The resistance to heat flow from the air 
to the protecting well is fairly high be- 
cause the thermocouple tip is located 
near the outside of the pipe where the 
velocity is even less than in the center. 
This increases the measuring lag so that 
the temperature response is even slower. 

The location of the thermocouple 
downstream from a bend in the pipe 
causes unnecessary fluctuations of tem- 
perature at the thermocouple because of 
the swirling effect of the gases going 
around the bend. Usually a thermo- 
couple and protecting well has enough 
mass to smooth out those fluctuations but 
comparable difficulties are often encoun- 
tered in a flowmeter or pressure control 
installation. 

These general principles apply to the 
installation of almost any primary meas- 
uring element. Careful consideration 
should be given to the losses and to the 
mass of the detecting element because 
they very greatly increase the lag of 
measurement. 


Make sure that the control valve 
is properly installed and is of a type 
best suited to the job. 

In addition to the choice of lift-flow 
characteristic for a control valve, it 1s 
most imperative that it be smoothly op- 
erating; that is, have smooth increases 

(Continued on Page 85) 
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(Continued from Page 82) 
in flow for increases in lift or rotation. 

On pneumatic control valves this in- 
yolves maintaining adequate lubrication 
of the stem and repacking at frequent 
intervals when necessary. The average 
pneumatic control valve, when properly 
maintained, will operate very satisfac- 
torily but friction at the valve stem which 
causes sticking can very seriously re- 
duce the number of positions available 
at the valve. For this reason, there should 
be no hesitation in using a valve posi- 
tioner, even if the sticking is only mod- 
erate. A valve positioner should always 
be used, of course, when the propor- 
tional band is set to wide values. 

Electric motor-operated valves should 
not be operated with the shaft vertical 
because thrust causes excessive wear. It 
is most important that the motor oiling 
instructions be éarefully followed. The 
resistor and operating contact, as well as 
the limit switches, for electric control 
systems should be inspected frequently 
because dirty or corroded contacts can 
appreciably reduce the number of steps 
available. 

The ambient temperature at an elec- 
trically operated valve should never ex- 
ceed that specified for that type of elec- 
trical equipment. The valve and motor 
should be installed with the recom- 
mended linkage arrangement so that the 
partial characterization obtained by 
such means is the most favorable, espe- 
cially in the case of fuel-air ratio valves. 

The influence of outside variables 
often produces such large upsets 
that a single controller will fail to 
maintain process balance. Outside 
variables should be corrected at the 
source. 

An upset in the supply of the process 
must carry through the process and 
finally reach the controller before any 
correction can be made. The time elaps- 
ing between the upset and a complete 
correction is often very long and serious 
deviation of temperature may result. 

If a controller is applied so as to meas- 
ure a variable associated with the upset 
and its effect corrected before it can 
reach the process, the job of the main 
controller is greatly reduced and better 
control will result. 

The case in point is the control of 
temperature of a gas fired furnace. Pres- 
sure changes of a very rapid nature often 
exist in fuel gasolines. When using a 
controller directly operating a valve 
these pressure changes cause a change 
in flow of the fuel which, in turn, up- 
sets the control of temperature. The con- 
troller then has a difficult time trying 
to hold the temperature within limits. 
_ Suppose a flow controller is installed 
in the gas line and the temperature con- 
troller is used to adjust the control point 
of the flow controller. This arrangement 
18 commonly called metered control. 

ow, if a pressure change in the gas line 
occurs, the flow controller detects the 
change in flow and makes a correction 
immediately without allowing the 
change to upset the temperature. The 
temperature controller has a much sim- 
Pler job to perform and the quality of 
control is improved. 


When possible, therefore, upsets of 
this nature should be corrected at the 
source by adding a controller at the 
proper point. The additional controller 
need not be a recording controller. 
Sometimes a pressure-balanced valve or 
a non-indicating controller will serve the 
purpose. The results will be far better 
than by adding all sorts of gadgets to 
the master controller because the master 
controller cannot detect the upsets until 
they have already affected the process. 

Many times the upsets are in the form 
of changes* in composition of the mate- 
rial being processed or changes in the 
heating value of a fuel, which cannot be 
readily controlled. It is then even more 
necessary to correct these upsets at the 
source. 

An example of uncontrolled upsets is 
found in the following application. Pres- 
sure in a steel furnace was controlled 
with a furnace pressure controller and 
a damper. In the morning wide cycling 
of furnace pressure was observed. Much 
difficulty was caused until it was dis- 
covered that when the sun hit the build- 
ing in the morning, the operators opened 
the shutters in the side of the building 
to cool the furnace room. The varying 
wind conditions created varying pres- 
sure loss conditions and frequent upsets 
caused the furnace pressure to cycle 
continually. 


Control of final product is desir- 
able. When impossible, more inde- 
pendent variables must be carefully 
controlled. 


In many cases it is impossible, from 
the practical standpoint, to control the 
final product. In this case, more of the 
‘independent or outside variables must be 
carefully controlled so that their effect 
on the final product can be nullified. 

For example, in many heat treating 
furnaces metal temperatures cannot be 
directly controlled. By controlling fur- 
nace temperature, furnace pressure, fuel 
pressure, and sometimes furnace atmos- 
phere, however, the metal being treated 
can be held to fairly close limits. 

In processes having extremely large 
capacity and large dead time, hours will 
sometimes elapse before a change can 
be completely detected. There is a limit 
to the lag through which any controller 
can maintain effective control. 

Summarizing this discussion, there are 
many more problems in automatic con- 
trol than just the controller itself. In 
any control problem the quality of con- 
trol can be improved more by carefully 
analyzing the measurement and the 
process than by needlessly complicating 
the control system. 

The points discussed here are worth 
a brief repetition. 


« 


1. Keep measuring lag to a mini- 
mum. 

2. Keep controller lag to a mini- 
mum. : 

3. Use sensitive measuring and 
control systems. 

4. Connect outside variables at 
source. 

5. Control from final product. 

6. Properly maintain control sys- 
tem. kk 
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WEDGE 


CHILL RINGS 


assure 


100% 


PENETRATION 


therefore 
STRONGER 
Joints 


The use of thin wall pipe is a great 
advantage when WEDGE Chill Rings 
are used to REINFORCE the joints 
which makes them stronger than the 
pipe. In case of settling or strain, the 
reinforced joints won’t break. They 
also assure 100% PENETRATION 
of the ENTIRE pipe circumference. 
You can weld pipe FASTER with 





WEDGE Chill _ * they are FLEX- 


IBLE and will adjust themselves 
snugly to the irregular diameter of 
unfinished inside surfaces of pipe. 
The alignment is practically auto- 
matic, the — slips the second 
section on the ring without the use 
of clamps or guides. For any pipe 
welding job it will pay to use 
WEDGE Chill Rings. 


Write for Information 


WEDGE PROTECTORS, INC. 


9522 Richmond Avenue Cleveland 5, Ohio 


)WEDGE | 


) Sndd CHILL RINGS 4 
) SAVE MONEY § 
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On The Beam 
With Lucey Steam! 





In congratulating Standard Oil Company on its achievement in setting a new 
record for the world’s deepest well in the Cole Levee Field, California, we 


take pride in the fact that this battery of five Lucey Oil Country Boilers was 


used in drilling this well. 


Lucey Oil Country Boilers are serving in many fields of the world, in many 


climates and under all kinds of operating conditions. ..and doing a good job. 


Distributors: Export: 
Lucey Products Corporation, Tulsa, Oklahoma Murray-Brooks Hardware Co., Ltd. Lucey Export Corporation 
Jones & Laughlin Supply Co., Tulsa, Oklahoma Lake Charles, Louisiana 233 Broadway, New York 7, N. Y. 
Houston Oil Field Material Company, Inc., Petroleum Equipment Co., 


Neastinn, Senne los Angeles, California Broad Street House, E. C. 2, London, England 


<> LUCEY BOILER 


MANUFACTURING CORPORATION 





2800 SOUTH ALAMEDA ST. 
LOS ANGELES, CALIFORNIA Lhattanaoqa . Tenn. ™ peered rag 
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NEW WORLD'S DEPTH RECORD SPOTLIGHTS 
EFFICIENCY OF DRILLING TECHNIQUE 


EXCLUSIVE Tue third well to be 
drilled to a depth 
greater than 15,000 ft. and the second 
to break the world’s depth record dur- 
ing the year, Standard Oil Company of 
California’s well KCL 20-13 in the 
South Coles Levee field of the San 
Joaquin Valley, Kern County, Calli- 
fornia, is still drilling ahead at 15,845 
ft. Of particular interest in this opera- 
tion is the use of equipment that is 
available at this time, little if any of 
which can be considered new either 
from the standpoint of design or pur- 
chase date. 

The well, spudded in on July 31, 
1943, was intended from the beginning 
to penetrate to great depth in order 
to explore deep zone possibilities and it 
was therefore known that good drilling 
technique would be a vital factor in 
reaching the objective. None of the 
equipment is of the exceedingly heavy 


By WALLACE A. SAWDON, Pacific Coast Editor 


or “super” types that have been em- 
ployed in drilling a number of wells in 
California, but is of the same type and 
size as the other so-called heavy steam 
outfits being operated by the company 
for its deeper drilling throughout the 
state. The results obtained have thus 
been a tribute both to the skill and ex- 
perience of the drilling crews, techni- 
cal personnel and management, and to 
the manufacturers of the equipment, 
which has proved its ability to meet 
the demands of great depth when prop- 
erly utilized. 

The first well ever to reach 15,000 ft. 
was Continental Oil Company’s A-2 at 
Wasco, which held the world’s record 
at 15,004 ft. from 1938 until early this 
year when Phillips Petroleum Com- 
pany’s well Price No. 1 in Pecos Coun- 
ty, Texas, was drilled to a total depth 
of 15,279 ft. Formational conditions 
naturally differ in the three 15,000-ft. 


wells, particularly between the one in 
West Texas and the two in California, 
and these conditions necessitated dif- 
ferent casing programs. As a matter of 
interest, the pipe run in the two com- 
pleted wells and that run to date in the 
Coles Levee well are shown in Fig. 1. 
The formations encountered and expe- 
rience in drilling these formations have 
permitted the minimum use of steel in 
the well now drilling. 

The Coles Levee well is, of course, 
part of the intensive program to dis- 
cover new crude oil production for war 
needs and to increase the known re- 
serve of the state. The well is located in 
Sec. 5, Twp. 31 S, Range 25 E. and is 
approximately three-quarters of a mile 
to the west of the present producing 
limits of the South Coles Levee field. 
Wells in the area in which it is located 
produce from the Stevens zone of Mio- 
cene Age at approximately 9000 ft., 


Looking downward to the derrick floor where the crew is pulling casing to change a bit. 
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but below this zone are possibly other 
productive horizons such as the Vedder 
sand, which is productive at much shal- 
ower depths along the east side of the 
San Joaquin Valley. 

No serious fishing jobs have been 
encountered and little trouble has been 
ex pe rienced in drilling the well, which 

eached a depth of 14,000 ft. in a little 
ess than 11 months after being 
pudded in. The drilling progress from 
that depth on is shown graphically in 
Fig. 2. It will be noted that progress 
was retarded from 14,800 ft. to nearly 
15,000 ft. The formations in that inter- 
val were extremely hard and in many 
cases only 1 ft. could be drilled with a 
bit. The effect of drilling 3 ft. of this 
ormation on one bit is shown in the il- 
istrations. At that time it was taking 
1 little less than 8 hr. to make a round 
trip to change bits, about 34% hr. to 
ome out of the hole, and about 4 hr. 
to go back in. The trip time has nat- 
irally increased with the greater depth 
ittained, between 170 and 180 90-ft. 
stands now having to be handled in 
making each trip. 












Ni. 


a\ |\ 


Above—Drill pipe stand in well KCL 
20-13. Right—The boiler plant con- 
sists of five 100-hp. locomotive type 
boilers, four of 250 Ib. per sq. in. 
working pressure and one of 300 Ib. 
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The hole has been kept in excep- 
tionally good shape throughout its en- 
tire depth. Verticality is controlled by 
frequent checks of inclination made by 
running an inclination recorder cap- 
able of measuring small angles ac- 
curately and thus determining any 
inclination in fractions of a degree. 
The hole has at no time been off ver- 
tical more than 3 deg. The drilling con- 
trol instrument is a bobtailed “sealtite” 
type of weight indicator with mud 
pump gauge, torque gauge and tachom- 
eter, but is hooked up according to 
the company’s own plan. The mud 
pump pressure, steam pressure, and ro- 
tating speed of the table as well as the 
weight being carried on the bit can 
therefore be controlled at all times and 
the ratio between weight and table 
speed varied intelligently to obtain 
most efficient drilling in the different 
kinds of formations. 

Mud weight has been maintained by 
addition of weight material and at the 
shallow depths it ranged from 78 to 
80 lb. per cu. ft. While drilling through 
the Stevens zone it was maintained at 
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new production for war needs. 


82 to 84 lb. per cu. ft., but at the pres. 
ent time, while drilling below 15,000 
ft., it is kept at 90 to 93 lb. per cu. ft, 
with a viscosity of 45 sec. The returns 
are screened by two shakers set jn 
parallel, both of which are belt driven 
by 3-hp. explosion-proof electric mo. 
tors. 

The mud is tested at desired times 
for wall building qualities, water loss, 
viscosity, pH, etc. At one point where 
oil and gas were found in the returns, 
the mud was treated with quebracho 
and tetrasodium pyrophosphate to con- 
trol viscosity. To remove gas from the 
mud it is passed over a “fisher-ladder” 
type degassing tower made in the com. 
pany shop. 

The mud is circulated by two pumps, 
an 18 in. by 8 in. by 20 in. and a 16% 
in. by 734 in. by 20 in. These have a 
lift suction and are manifolded for 
compounding. The suctions are 10-in. 
and a union with blind flange is used 
for compounding. Valves in the high 
pressure discharge are 4 in. A 14 in, 
by 714 in. by 14 in. pump is used for 

(Continued on Page 95) 


Standard Oil Company of Cali- 
fornia’s KCL 20-13, South 
Coles Levee field, has sur- 
passed all previous wells for 
depth—now drilling at 15,845 
ft.—a part of program to find 
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Wasco. Pecos Co. Coles Levee 
California West Texas California 
| | 16 in. | [ 20 in. 
479 ft. 507 ft. 
11% in. 
1188 ff. 
13% in. 
1940 ft. 
5000 ft. TO% in. 
5512 ft. 
, 8% in, 
6901 ft. 
10,000 ft. 
7 in. 
‘ 7 in. 10,999 ft. 
rte R. 
4'/-in. liner | { 
f , Perforated | 
/13,092-175 ft. | 
perforations | 
of| / 14,049-315 ft. ; | 
tf sealed off 5‘%-in. oil string 5%-in. hole 
| cemented and ” 
15,000 #t. ——desd- f 
T.D. 15,004 ft, op oping 


T.D. 15,279 ft. 


| depth as of 
{| | 11-7-44 
still drilling 


Fig. 1. (left)—The casing program of the three wells 
drilled to below 15,000 ft. are shown in this sketch. 


Fig. 2. (below)—Weekly drilling progress of 
well KCL 20-13 after passing depth of 14,000 ft. 
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The 12 by 12 horizontal twin drilling engine, equipped with throttle valve and quick shut-off valve. 


























mud mixing and for general utility in 
moving the mud fluid. A 14 in. by 634 
in. by 14 in. is used for pumping the 
ud over the degassing tower. 

A 151%-in. hole was drilled to 1188 
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ft. where 1134-in. casing equipped with 
slip joint float shoe was cemented with 
600 sacks of construction cement, all of 
which was displaced around the shoe. 
From that point 105%-in. hole was car- 


a : 





ried to 10,999 ft. and a string of 7-in, 
casing cemented with 1000 sacks of high 
temperature cement. This string was 
made up with a J-55 float shoe on bottom 
and an N-80 float collar above the shoe 
joint. Although no bottom-hole tempera. 
ture surveys have been made to date the 
company estimated the temperature at 
the 7-in. casing seat at approximately 
270° F. The top of the cement outside 
the 7-in. string was estimated to be at 
approximately 8500 ft. and was thus 
above the top of the Stevens zone. The 
seat for this string of casing was se. 
lected by data provided by electrical] 
log. 

Two 95-in. cellar control gates with 
a blowout preventer above provide 
safety features in case of emergency, 
These have manually operated remote 
control. One of the gates is equipped 
with rams to pack off around the 3%. 
in. drill pipe and the other with blind 
rams for complete shut-off. The casing. 
head is a 13% in. by 7 in. full opening 
type with slip over for welding. 

The drill pipe being used for the 
deep drilling is all 34% in. diam. The 
top 49 stands (approximately 4300 ft.) 
are made up of 15.5-lb. pipe with L. F. 
joints. The next 111 stands (approxi- 
mately 9900 ft.) are of 15.5-lb. pipe with 
slim hole joints. This pipe was origi- 
nally purchased as I. F. but was later 
converted to slim hole by having the 
I. F. joints cut off and slim-hole joints 
pressure-welded on. The bottom stands 
consist of 13.3-lb. pipe with slim hole 
joints. The drill pipe extending through 
the 7-in. casing is equipped with 514-in. 
casing protectors installed at about 
one protector per stand of pipe. Three 
drill collars are in service, all being 
4l% in. O.D. by 30 ft. with 214 in. by 
314 in. by 5 in. box both ends. A reamer 
has been used above the bit and rock 
bits of several designs have been em- 
ployed. 

Both wire line coring and the con- 
ventional core barrel method have been 
used to procure physical samples of 
formation. The wire line coring equip- 
ment was used from 9213 ft. to 9590 ft. 
and the conventional method from 
9590 ft. to 14,710 ft. Coring was done 
continuously from 9213 ft. to 9686 ft. 
and at intervals from 9736 ft. to 14,710 
ft. Core recovery has averaged 65 per 
cent. 

Analyses of cores for permeability and 
porosity were made on cores recovered 
from 9213 ft. to 10,309 ft., from 11,976 
ft. to 12,530 ft., and from 12,940 ft. to 
14,073 ft., all but the first group having 
been made in the company’s own pro- 
duction laboratory. 

Up to the present time four runs of 
the electrical logging equipment have 
been made and all formations from the 
shoe of the 1134-in. casing to 13,538 ft. 
have thus been logged. It can be ex- 
pected that an electrical log to total 
depth will be run when drilling is com- 
pleted. 


Standard’s well KCL 20-13, South 
Coles Levee field, California, which 
has broken the deep drilling record. 
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Weight indicator is shown to the right and hydromatic brake to the left of Driller Fred B. Snyder. 


Boiler feed water pumps on the Standard well consist of 7-in. by 414-in. by 10-in. units. 
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WHEN PIPE STICKS 


here’s the tool that gives the 
splif-second action you need ! 





HEN a drill string sticks—or threatens 
W.. stick — what you do in the first 
two minutes of the emergency generally decides whether 
you're going to recover the pipe right away...or have a 
costly risky fishing job on your hands. If you have provided 
no means of immediately jarring the string loose, chances 
are by the time you have released from the stuck portion, 
come out of the hole, put on a fishing tool and gone back 
into the hole again, the stuck section will be so firmly packed 
with settled cuttings that a long and costly cut-and-fish job 
is the only way out. 


! 
runs IN THE DRILL sTRING 


But here's how fo safeguard against such emer- 
gencies. When you make up the drill string, 
run a Baash-Ross Bumper Sub above the bit, the 
reamer, or other point likely to stick. Then when 
trouble threatens, you can go into instant action 
to free the pipe. You can act before cuttings 
have a chance to settle around the stuck section. 
You can jor up...or you can jar down... or 
you can alternate up and down blows. And you 
can instantly vary the intensity of the blows to 
suit conditions without rotating the string or in 
any other way adjusting the tool! 


With the split-second action this Bumper Sub 

provides you can generally free stuck pipe in 
a minute or two—before it has had a chance to become 
tightly packed in place. You can prevent costly fishing jobs 
and can drill with much greater safety—particularly in sticky 
or heaving formations. 


Check over the important features outlined here. Then get 
in touch with your nearby Baash-Ross representative for 
full details on the many important ways this tool can serve 
you. Available in a complete range of sizes from 2%” thru 
65s", both Regular and Full Hole! 


(Leased in U. $. A.—Sold for export only.) 
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WHERE TO USE THE BUMPER SUB! 


‘ -... of at any other point 
Run it directly above att gf _ where you want to con- - 
wherever you're likely drill F, ° centrate a solid blow in - 
to stick the string... collers! AB emergency! 
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Hoisting engine, 14-in. by 
14-in. horizontal twin. 


> Surface equipment. Operations are 
being conducted with a 136-ft., unrein- 
forced, silicon-steel derrick with 30-ft. 
base and extended legs. The rated ca- 
pacity of the derrick is 799,600 lb. and 


100 


hs 


x Se < & :* 
59% S65" 3h. 


at the present time the total weight of 
drill pipe and accessory equipment sup- 
ported by the derrick is approximately 
250,000 Ib., possibly a little more. The 
substructure is a marketed type with 
company modifications and is 8 ft. 3 in. 
high. 

The crown block has seven 48-in. 
diam.-sheaves grooved for 114-in. wire 
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rope and is designed for 360 tons dead 
load. The traveling block is a 121-in. 
type with six sheaves grooved for 114-in. 
wire rope and rated at 500 tons dead 
load capacity. The casing lines being 


Proper mud weight was 
maintained at all times. 
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used are 114-in. by 2750 ft., grade “J.” 
Various makes have been used at ran- 
dom. 

The hook is a 300 ton triplex with 
duplex type body used for drilling on 
the links. The elevator links are weld- 
less 234 in. by 108 in. Three 314-in. ele- 
vators are in service, two for I. F. drill 
pipe and one for slim-hole drill pipe 
as used with lifting plugs. The swivel is 
of 300-ton capacity equipped with bail 
adapter for drilling on the links. Two 
24%-in. by 55-ft. rubber rotary hose are 
on the rig, one being used as a spare 
and both having swing joints on the 
swivel end. 

The drawworks has 54-in. brake rims 
and 10-in. drumshaft with grooved drum 
and water-cooled brake rims. This equip- 
ment as purchased was equipped with 
sprockets for API No. 4 chain but later 
was converted by the company to dual 
3%-in. pitch sprockets and chain 
throughout. All chains are drip lubri- 
cated except the engine drive chain, 
which is oil bath. The drawworks is 
equipped with automatic cathead, cat- 
line grip, rope guards, and one wire line 
turn back roller on the driller’s side. 
Two 36-in. single hydromatic brakes are 
used, one mounted on each end of the 
drawworks drumshaft. 

The drawworks asd hoisting engine 
are mounted on a 7 ft. 6 in. high combi- 
nation base made by the company. The 
engine is a 14 in. by 15 in. horizontal 
twin, has a 4-in. throttle valve, 4-in. 
quick shut-off valve, and is equipped 
with a steam reverse kicker. 


The hardness of some of the deep for- 
mations penetrated is indicated by 
these two views of bits. To the left is 
bit before being rin into the well. To 
the right, after drilling 3 ft. of hole 
from 14,865 ft. to 14,868 ft. 
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The rotary machine is 201% in. table 
opening and has rated capacities of 250 
tons under-dead load and 125 tons under 
rotating load. A make of master bushing 
and pin drive kelly bushing different 
from that of the rotary machine is be- 
ing used. The drill pipe slips are of the 
cluster type. The kelly is 44% in. square 


_ with 38 ft. working space. It is equipped 


with a 3-in. stopcock. 

The rotary machine is powered 
through an underfloor drive by a 12 in. 
by 12 in. horizontal twin engine set be- 
low the derrick floor. This engine is 
equipped with a 4-in. throttle valve and 
4-in. quick shut-off valve for safety shut 
off. 

A 5-ft. calfwheel is used for dead end- 
ing the line and not for standby. The 





Coming out of the hole at 15,065 ft. 





calfwheel is chain driven by a 12 in. by 
12 in. single-cylinder engine for con- 
venience in handling casing line. The 
sand reel is powered by the same engine 
as that used for the calf-wheel. 

The boiler plant consists of five 100- 
hp. locomotive type boilers, four of 250 
lb. per sq. in. working pressure, and one 
of 300 lb. per sq. in. The boilers are 
insulated, have continuous blowdowns 
and 28-ft. stacks that have automatic jets 
controlled by steam line pressure. The 
boilers are fired by gas burners and are 
equipped with fire-box type superheat- 
ers. Other accessory equipment includes 
water level controllers, an open type 
feed water heater, and water softener. 
The feed water pumps are 7 in. by 444 
in. by 10 in. The boilers themselves are 
all equipped with reflex gauge glasses, 
tri-cocks, level control valves, and blow- 
off valves of standard design. 


>» Probable completion methods. If 
commercial production is discovered in 
the objective zone, the well will prob- 
ably be completed either by cementing 
blank liner and gun perforating or by 
landing a combination liner and cement- 
ing through perforations. The present 
intention is to continue drilling until oil 
is found or until the safe limit imposed 
by the equipment is reached. It is be- 
lieved that this limit will be at approxi- 
mately 16,500 ft. 





> Manufacturers of equipment. The fol- 
lowing equipment was used on the well: 
Abegg & Reinhold Company—master 
bushings, kelly bushings, drill pipe slips. 
Ajax Iron Works—steam reverse kick- 
er, drilling engine, auxiliary mud pumps, 
swivel bail adapter, and engine. 
Baash-Ross Tool Company—drill col- 
lar clamps, kelly, drill collars. 
Baker Oil Tools, Inc.—float shoes and 
collars. 














IEVERS REAMERS were run from 
top to bottom on Standard’s 
K.C.L. 20-13, world record well—and 
this hole was never more than 3% 
off vertical. Sievers Reamers’ wider 
wall contact gives full hole stabilization. 
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SECURITY ENGINEERING CO., INC. 


HOUSTON 


ODESSA, CONROE 


WHITTIER 


TEXAS CALIFORNIA 


BAKERSFIELD -VENTURA-AVENAL 
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CENTRALIA CASPER 
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Baroid Sales Div., National Lead Co. 
_—drilling mud. 

Byron-Jackson Company — hook, ele- 
yator links, catline grip, rope guards, 
drill pipe tongs. 

Chiksan Tool Company—swing joints. 

Consolidated Stee] Corporation—der- 
rick. 

Crum-Brainard Co., Ltd.—bits. 

Edwards Wire Rope Company—cas- 
ing line. 

Emsco Derrick & Equipment Co.— 
derrick substructure, drawworks, rotary 
machine, sand reel. 

Everlasting Valve Company—blow-off 
valves. 

Gardner-Denver Company — hoisting 
engine, mud circulating pumps, aux- 
iliary mud pumps. 

General Electric Company — electric 
motors. 

Globe Oil Tools Company—finger 
board. 

Grizzly Mfg. Company-——wire line 
turn-back roller, rotary hose, line savers, 
casing protectors. 

Hamer Oil Tool Co.—kelly cock. 

Hydril, Inc.—drill pipe joints. 

Hughes Tool Company—bits, coring 
equipment (wire line). 

Jerguson Gage & Valve Company —re- 
flex gauge glasses. 

Jones & Laughlin Steel Corp.—drill 
pipe. 

Kerotest Mfg. Co.—-throttle valve. 

Link-Belt Company—mud screens. 

Lucey Boiler & Mfg. Corp.—-locomo- 
tive type boilers. 

MacClatchie Mfg. Cou.—gearomatic 
automatic cathead, monkey board. 

Martin Decker Corp.—weight indica- 
tor with mud pump press, gauge, rotary 
table (tachometer) and steam press 
gauges. 

Merco Nordstrom Valve Co.—valves. 

National Supply Co.—drill collars. 

National Tube Company — drill pipe. 

Natural Gas Equipment Company - 
gas burners. 

Oil Well Supply Company — swivel. 
mud circulating pumps. 

Parkersburg Rig & Reel Co.—-hydro- 
matic brakes. 

Patterson-Ballagh Corp.—drill pipe 
wiper. 

Permutit Company—water softener. 

Reed Roller Bit Co.—hits, blow-off 

valves. 
Regan Forge & Engineering Co.—bag 
packer, crown block, traveling block. 
Schlumberger Well Surveying Corp. 
electrical log. 

_Security Engineering Company 

Sievers reamers. 

Shaffer Tool Works—blow-out equip- 
ment, casinghead. 
Spang Chalfant, Inc.—drill pipe. 
Technical Oil Tools—well surveys. 
Thornhill-Craver Co.—Unibolt union. 
Victor Cement Co.—cement. 
Web Wilson Co.—elevators. 
Wilson Snyder Mfg. Div.—-boiler feed 


~ Water pumps. 


Youngstown Sheet & Tube Company 
‘drill pipe. kkk 





THE PETROLEUM ENGINEER, November, 1944 








































FORMULA for a 
Perfect SWIVEL JOINT 


LT 
BB, + EP =P 


BB2=Double rows of Ball Bearings 

EP =Effective Packing Element 
P/V=Pressure or Vacuum 

LT =Low Torque under all conditions. 


CHIKSAN Ball-Bearing Swivel Joints are built to 
this formula... therefore, they automatically 
provide for swiveling or rotation with minimum 
torque under pressure or vacuum...at high and 
low temperatures. There is nothing to tighten or 
adjust. The same Joint can be used for both 
pressure or vacuum service because the Packing 
Element is self-adjusting. 


With over 500 different Types, Styles and Sizes for every 

purpose, there is a CHIKSAN Ball-Bearing Swivel Joint 

to fit your needs. Write for latest Chiksan Catalog and 
Engineering data. 


CHIKSAN REPRESENTATIVES IN PRINCIPAL CITIES 
DISTRIBUTED NATIONALLY BY CRANE CO. 





Baill Roaring SWIVEL JOINTS for ALL PURPOSES 
BREA, CALIFORNIA 

















NOHEEV* (Silicate of Soda ) 


Facilitates Drilling Heaving Shale and Other Difficult Formations 


NOHEEV, newest member of the Magcobar family even the most reactive colloidal shales. Unlike conven- 
of drilling mud products, is a specific aid in drilling tional water-base muds, Noheev muds are not adversely 
heaving shale, high pressure gas and salt water flows, affected by salt water, high temperatures or by contami- 
salt overhangs and similar troublesome formations. nants usually associated with high pressure gas and salt 
It has been used with conspicuous success on num- water flows. 
erous Operations in heaving shale zones and has Operators who are concerned with these drilling 
proved conclusively that its use effectively prevents problems are invited to consult with our engineering 
swelling, sloughing, and hydrous disintegration of staff on the applications and details of Noheev. 


*Manufactured by Philadelphia Quartz Company, Patent No. 2133759 
‘ Trade-Mark Registered U. S. Patent Office 





MALVERN, ARKANSAS HOUSTON, TEXAS 
MAGCOBAR BARITE e MAGCOGEL BENTONITE . XACT DRILLING CLAY * HIGH YIELD DRILLING CLAY 
MAGCOFIBER e MAGCOMICA e MAGCOFLAKE 4 NOHEEV e CHEMICALS 
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PROSPECTS FOR DEEPER ZONE 
PRODUCTION IN CALIFORNIA 


By ALBERT GREGERSEN and FRANK S. PARKER 


Petroleum Administration for War, District 5 


Tue demand for California oil to wage 
the war in the Pacific is so enormous that 
means must be found, if possible, to ac- 
celerate this state’s rising rate of crude 
oil production, to the end that the armed 
forces in this theatre of operations may 
continue to be assured of ample supplies 
of petroleum products, when and where 
needed. 

Even at its present high rate of crude 
oil production the California oil industry 
is required to draw heavily on inven- 
tories to meet combined military and 
essential civilian demand on the Pacific 
Coast. These inventories have now de- 
clined to the point where they can no 
longer be counted on to supplement pro- 
duction in any appreciable quantity. 

Although it is true that an aggressive 
wildcatting campaign has contributed to 
the state’s reserves of oil, production is 
still not in sufficient volume to bring the 
state’s output in balance with consump- 
tion. It appears highly important, there- 
fore, that the industry in California test 
thoroughly and promptly the possibility 
' of deeper zone production in existing 
fields. 

In order to assist and encourage op- 
erators to prosecute an intensive deeper 
zone exploratory program, the Petro- 
leum Administration for War, District 5, 
Production Division, has sponsored a 
thorough investigation of deeper zone 
possibilities and the data developed are 
presented in this article. 

In exploration for deeper zones, one 
of the principal factors necessary for 
accumulation of petroleum, namely, fa- 
vorable structural conditions, has al- 
ready been proved by the original dis- 
covery of the field in which the deeper 
zone test is to be made. That the risks 
involved in this type of exploration are 
smaller than in wildcatting for a new 
field is convincingly shown by the rela- 
tively high percentage of success of 
deeper zone tests. 

Granting that the structural hazard 

been materially reduced in deeper 
zone tests, the most important problem 
is whether or not sediments with favor- 
able reservoir characteristics and suit- 
able source beds are present under the 
field where the deep test is to be drilled. 

If the objective deeper strata have pro- 
duced petroleum in other fields located 
in the same sedimentary basin, the 
hazard is still further reduced. Then the 
Principal problem becomes one of local 
distribution, character, and extent of the 
—_—— strata within the basin it- 
self. 

For the purpose of this study the ac- 
companying charts were prepared show- 


ing the oil fields of the state. On these 
are indicated the age of the oldest for- 
mation outcropping in the field, the posi- 
tion in the geologic section of the pro- 
ducing zones, the deepest stratigraphic 
penetration within the field and the 
depth of the deepest well drilled. 

Most of the data included in the charts 
are available from published material, 
but it is believed that the compiled charts 
will be of interest and assistance to op- 
erators looking for deeper zone pros- 
pects and will be of value for reference. 

The charts have been divided in a 
manner to cover fields grouped on 
geographical or geological relationships. 
In the case of the San Joaquin Valley, 
the fields are divided into three groups 
for convenience. Index maps show the 
location of the fields by a serial number 
referring to a number on the chart. In 
some cases a group of several small fields 
have been included under one number 
where stratigraphic conditions within 
those fields are similar and located rela- 
tively close together. 

The depth of the deepest well drilled 
in each field is included on the chart to 
indicate among other things whether 
drilling depths for deeper prospective 
zones would be mechanically feasible. It 
should be pointed out, however, that the 
greatest depth reached in a field is not 
always at the best structural position. 
For this reason depth is not always sig- 
nificant. Likewise it should be pointed 
out that the deeper prospects of a field 
have not necessarily been condemned by 
unsuccessful stratigraphic penetration 
below the lowest producing zone. As- 
symetry, rapid stratigraphic changes, 
unconformities, and other geologic 
anomalies may be responsible for the 
failure of deep tests drilled to date in 
the field. 

A number of points with reference to 
deeper zone prospects stand out. 

1. Eocene formations appear to offer 
most of the untested prospects for 
deeper zone production in California. 
That the Eocene is productive of oil and 
gas has ben proved in several fields in 
the San Joaquin and Sacramento Valley 
basins as well as in the Ventura Basin. 
Showings of oil in formations of Eocene 
age have been encountered in wildcat 
wells in the Santa Maria and Los An- 
geles basins, although no commercial 
production has yet been obtained in 
these areas. A study of the charts will 
show that there are many fields in which 
the Eocene has not yet been reached. 

2. Commercial production of gas has 
been obtained from beds of Cretaceous 
age in a number of fields in the upper 
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San Joaquin Valley and Sacramento Val- 
ley. Oil has been produced commer- 
cially from the Cretaceous at Coalinga 
(Oil City). Showings of oil have been 
encountered in a number of wildcat wells 
on the west side of the San Joaquin 
Valley north of Coalinga. Although the 
showings and production from Creta- 
ceous are not as extensive and important 
as from the Eocene there still remain 
possibilities of deeper zone production 
wherever a sedimentary section of Cre- 
taceous age, similar to the Oil City sec- 
tion, underlies a known productive struc- 
ture. This would apply particularly to 
the San Joaquin Valley. 

3. Production from fractured or 
weathered “basement” rocks may be a 
deeper zone possibility that may be of 
considerable importance. There are al- 
ready some fields in which this type of 
production is or has been of some con- 
sequence, notably El Segundo, Del Rey, 
and more recently Santa Maria Valley. 
It is not unlikely that where favorable 
conditions exist as to porosity of “base- 
ment” rocks and source character of 
overlying sedimentary beds, production 
may well be obtained from “basement” 
rocks underlying a number of fields in 
California. 

Deeper zone prospects of interest in 
particular fields are discussed below. 
The number shown with each ,field’s 
name is the reference number assigned 
to that field on the charts. The data 
presented on these charts and comments 
are believed to be up to date as of July 
15, 1944. 


» Los Angeles basin. A number of fields 
in the Los Angeles Basin have not com- 
pletely penetrated the Miocene section. 
Although most of the Miocene produc- 
tion has thus far been obtained from the 
uppermost Miocene, as the chart shows, 
it is not unlikely that if the entire Mio- 
cene section had been explored in all the 
fields the picture might have been dif- 
ferent. In two instances production has 
been obtained from the Middle Miocene 
(Puente 10 and Inglewood 18). 

A wildcat well immediatey outside the 
producing area of Buena Park (8) pene- 
trated several hundred feet of Eocene 
sands with very low permeabilities. Al- 
though the sands had good showings of 
petroleum they failed to produce on for- 
mation tests probably because of the low 
permeabilities. The presence of petro- 
leum in these sands does indicate deeper 
possibilities in Los Angeles Basin fields 
located in areas that may be underlain 
by Eocene sediments. From our present 
knowledge of the geology of the Los An- 
geles Basin, those in the northeastern 
part would be most likely to have Eocene 
prospects. As indicated on the chart, a 
number of the fields in the southwestern 
part of the Basin have already reached 


_the basement (Jurassic ? Franciscan) 


without encountering any Eocene (18, 
20, 21, 24, 25, 26). 

The followir.g brief comments relate 
specifically to deeper prospects of fields 
in the Los Angeles Basin: 

Kraemer (10) and Richfield (3) may 
both have Eocene possibilities. 

Brea Olinda (5) appears to have un- 
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KEEP ON 
BUYING 
BONDS! 


Here is a proven Xmas tree accessory which combines all neces- 
sary wing fittings in a single compact unit, including an efficient 
valve which obviates the need for conventional wing valves, and 
thus substantially reduces the cost of the Xmas tree. The simplicity 
of the unit permits replacement of any of its parts in the field, and 
the ease with which chokes may be changed contributes further 
to its low maintenance. 

Briefly, the Cameron Flow Wing consists of: (1) An easily 
operated valve section which provides a pressure-tight shut-off for 
choke changing; (2) A quick change choke, either positive or 
adjustable; (3) An efficient 2-bolt union which obviates the need 


for an additional union in the flowline; (4) A bleeder plug to re- 
lease pressure trapped in the flowline. 


Changing chokes in the Cameron Flow Wing is such a simple 
operation that it requires only a fraction of the time required by 
conventional chokes which employ cage nipples or other enclosures 
for the flow bean. The choke section of the Cameron Flow Wing is 
out in the open and is replaced by simply making two turns on 8 
clamp screw to release the flow bean, inserting a new bean and 
tightening the clamp screw. 

C. meron Flow Wings are offered in several screwed and 
flanged styles, ranging up to 10,000 Ib. test. Like any standard 
fitting or valve, they may be incorporated in any manufacturer s 
Xmas tree. 


- oe ae ue 3 1) "i ga 
IRON WORKS, INC. 


711 MILBY ST., HOUSTON, TEXAS 


Export: 74 Trinity Place, New York, N. Y. California: Howard Supply Co., Los Angeles. 
Rocky Mountain: Mountain Sales & Service, Casper, Wyo. 
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tested possibilities in Middle and Lower 
Miocene and Eocene. 

East Coyote (6) appears to have been 
tested through the Lower Miocene, al- 
though some doubt exists as to the con- 
clusiveness of the test. Due to faulting 
the structural conditions in this field are 
very complicated and the deep test may 
not have been located at the best struc- 
tural position. Eocene may be present 
under this structure. 

In West Coyote (7) the entire Miocene 
Section has not been penetrated as far 
as available information indicates. Pos- 
sibilities may be present in both Lower 
Miocene and Eocene under this field. 

Buena Park (8). Deeper prospects in 
this field would lie outside the present 
area of production due to overlap condi- 
tions. A test is now being drilled to ex- 
plore such possibilities. 

Santa Fe Springs (9). One deep test, 
Union’s Bell No. 100, penetrated a thick 
section of uppermost Miocene strata. 
The part of this section lying below 
present production was low in permea- 
bility. The structural location of the 
test was good. A thick section of Mio- 
cene and possibly Eocene should be 
present below strata penetrated by Bell 
No. 100. 

Puente (10). lf Eocene sediments are 
Present under this field there may be 
some possibility of deeper production. 
Structural conditions and production to 


date detract from the desirability of 
deeper prospects. 

Whittier (11) and West Whittier 
(12) have been tested in the uppermost 
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Miocene only. A recent test in the Whit- 
tier field penetrated a considerable sec- 
tion of Upper Miocene below present 
production with unfavorable results. Per- 
meabilities were low as is often the case 
in the Upper Miocene in the Los An- 
geles Basin. 

Turnbull (13). One well in this small 
field was drilled considerably below 
present production with unfavorable re- 
sults. Because of the small extent of the 
field it cannot be considered as having 
important deeper possibilities, although 
considerable Miocene section and pos- 
sibly Eocene may be present below the 
field. 

Montebello (14). A test of deeper 
prospective zones is now being drilled. 
Union Oil Company’s Howard and Smith 
No. 3. Low permeabilities have so far 
been reported in new sands uncovered. 
A thick section of Miocene and possibly 
Eocene may be expected underlying this 
field. Structural conditions are favorable 
for a deep test. 

Los Angeles (15). Production in this 
field has been at shallow depths. A pro- 
posed joint test of deeper possibilities 
may soon be drilled in this field if per- 
mits can be obtained from the City of 
Los Angeles. 

Salt Lake (16). A deep test was 
drilled last year in this field by Shell 
Oil Company. The Upper and Middle 
Miocene sections may have been com- 
pletely penetrated in this well. Struc- 
tural conditions are complicated and ob- 
scure and there may be some question 
whether the test was drilled in the best 
structural location. Surface improve- 
ments are such that it is unlikely that a 
suitable deep test will be drilled again 
in this field. 

Beverly Hills (17). Deeper untested 
possibilities exist in this field. Several at- 
tempts have been made to obtain zon- 
ing variance from the City of Los An- 
geles to drill a deep test, but so far with- 
out success. 

(Continued on Page 112) 
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McEVOY STANDARDS Assure 
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INTERCHANGEABL: 
TUBING 
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CASING 
HANGERS 


Complete Safety—Trouble-Free Installation—Complete Flexibility 


Dependable Raw Materials 

Proper heat-treatment is accorded all McEvoy equipment 
where this treatment will add to the safety of the equip- 
ment. Heat treating assures A. P. |. recommended tensile 
strengths and safety factors even with the National 
Emergency steels which all manufacturers are now using. 
Close control of castings is maintained through the medium 
of X-Ray. There are no hidden flaws in McEvoy well head 
equipment. 


Modern Machinery 
The McEvoy plant contains machine tools which are among 
the finest in the world. These tools are turning out a 
steadily increasing flow of McEvoy equipment for use in 
oil fields everywhere. They permit us to guarantee you 
prompt delivery of the right equipment for your iob. 

ry 


oY 


Rigid Inspection 

Every piece of McEvoy equipment is individually inspected 
to meet the close tolerances and specifications set forth by 
McEvoy engineers. This inspection includes Rockwell and 
Brinnell tests for proper tensile strength; gaging for proper 
sizes; chemical tests for proper metal compositions and — 
Durometer tests for correct rubber hardness. These inspec 
tions guarantee McEvoy equipment to be correct as 
specified. 


Pressure Tests 

Each McEvoy well head assembly is subjected to thorough 
pressure tests before the assembly is shipped. These pressure 
tests correspond in all instances to A. P. |. specifications 
and are conducted under the procedure as set forth by the 
Association of Well Head Manufacturers. 





CHRISTMAS TREES 


=> FOR COMPLETE SAFETY 
EVERY DEPTH... EVERY PRESSURE RANGE .. EVERY TYPE OF COMPLETION 
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Threaded mandrel hanger for Developed especially for dual 
use where completion methods completions or where produc: 
to i wa —— tion packers are set. Permits 
° a eciali : ; 
q P well to be washed in under For screen and liner packer Fermits suaning ‘ond landing of 
hanger. H : a , , 
9 full lag control without settings. Permits tubing to be tubing through assembled 
necessity of blow out prevent- : ae 
raised one joint for final sus- christmas tree. This hanger is 
ers or back pressure valves ‘ ; 
4 Polished joint allows movement pension after washing screen designed to permit any method 
of tubing under pressure and setting packer. of well completior 
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=  @ LHCH 








4 
/ Threaded mundrel hanger permits landing 
= of casing through preventers and is satis- 
x rf factory where close spacing of pipe is not 
necessary. 
LHCS-1 
Affords a nmon-welded seal for utmost a LHCLWS 
safety. Slips may be locked together and ey 3 
landed through preventers if desired. The Type LSE Flange may be used above The LHCLWS Casing Hanger utilizes slips 
This hanger is highly desirable where any McEvoy Casing Hanger as an auxili- for suspension and welded seal. Slips are 
N-80 pipe is being set, due to difficulty —_ seal. This flange permits field testing assembled inside housing and complete 
of obtaining a satisfactory weld on this of both upper and lower seals and means assembly may be landed through blow 
class of pipe. are also provided so that both seals may out preventers 
, be repacked under pressure 
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(Continued from Page 109) 

Potrero (19). Structural conditions 
are obscure in this field, which compli- 
cates prospecting for deeper zones. 

Rosecrans-Athens (23). Deeper pros- 
pects are less promising in view of the 
negative results in the deep test of the 
adjoining Dominguez (24) field. Rapid 
lateral changes of permeabilities are 
common in the Miocene, however, so the 
failure of the Dominguez test does not 
condemn deeper prospects here. 

Long Beach (27). Until the entire 
sedimentary section has been penetrated 
in this field, prospects for deeper pos- 
sibilities are present. A recent deep test 
north of the main longitudinal Cherry 
Hill fault proved very disappointing be- 
cause of low permeabilities. Higher per- 
meabilities of Miocene sands in the Seal 
Beach field (28) to the southeast suggest 
that in the southeasterly end of the Long 
Beach field production may be obtained 
from the deeper sands, which were found 
to be too low in permeability to produce 
commercially in the northwestern part 
of the field. This idea will be tested by 
a well now drilling. Whether Eocene 
sediments may be found under this field 
is unknown. 

Seal Beach (28). Basement has not 
been reached in this field and conse- 
quently it must be considered to have 
possibilities for deeper Miocene and pos- 
sibly Eocene production. One or more 
deep tests are now under way. 

Huntington Beach (29). A deep test 
is now under consideration in this field. 
Due to a variety of structural features 
within the field, several deep tests at dif- 
ferent locations will be required to evalu- 
ate fully deeper possibilities. A recent 
deep test of the Surf area, shown on the 
index map to the southeast of the main 
field, proved unsuccessful. Structural 
conditions at depth may not have been 
fc orable for accumulation or low per- 
meabilities may have been the reason for 
the failure of this test, which was not 
carried to basement as far as we know. 
> San Joaquin Valley (East Side). In 
most of the fields in this group, wells 
have penetrated the principal objective 
sand (Vedder-Miocene), and with few 
exceptions the basement has been 
reached. 

Premier (35), Kern Front (36), and 
Kern River (37). In these fields there is 
a possibility that Eocene sands may be 
present, and, if so, they may well be 
productive. 

Kern Bluff (46). This recently discov- 
ered field is producing from the Kern 
River series. Little is known so far about 
structural conditions in the field and 
deeper possibilities are therefore un- 
known. 
> San Joaquin Valley (Valley Floor). 
Raisin City (52) and Riverdale (55). In 
view of the absence of oil or gas in the 
top of the Cretaceous in the wells that 
reached it, the deeper Cretaceous pros- 
pects do not look very promising. 

Helm (53) and Lanare (54) may have 
deeper possibilities in the Cretaceous. 
No deep test has been carried much be- 
low the top of the Cretaceous in these 
fields, at what appeared to be the most 
favorable location. 
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Trico (58). One deep test was drilled 
to a depth of 11,466 ft. just outside the 
northeast limits of the productive area 
of this field. The well bottomed in Upper 
Eocene (Markley). The location was 
chosen east of the apex of the shallow 
structure because seismograph work in- 
dicated a shift of the axis in that direc- 
tion at depth. For this reason it does not 
seem likely that a deep test within the 
limits of the field would be justified. 





Wasco (59). The discovery well in this 
field was carried into the Eocene, byt 
was plugged back to the present produc. 
tion of Lower Miocene age. Showings of 
oil were reported from the underlyj 
— and Eocene to bottom of the 
1ole. 

Semitropic (60). Geophysical work 
has indicated a shift to the east of the 
apex of this structure at depth. A wel] 
is at present being drilled to test the 
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THEN PERFORATE & 
TEST THE DESIRED 
ZONES IN SUCCESSION 


Set the casing through the oil and gas zones and cement 
the string solid. Then, with the McCullough Gun Tester, 
test the desired zones quickly and economically © Per- 
forating and testing of each zone is accomplished with a 
single run of the tubing. The zones are tested in succession, 
beginning with the upper zone and working downward. No 
plugs or squeeze jobs are required between tests. Careful 
pipe measurements are used to assure location of the 
perforations in the EXACT ZONE DESIGNATED, and an 
accurate gauge of the productiveness of each zone is 
obtained because it is tested immediately after perforat- 
ing and while it is under formation pressure only. @ The 
solid cement sheath eliminates water trouble, protects and 
supports the casing, and greatly simplifies squeeze cement- 
ing of any zones to be closed off after testing. @ Ask any 
experienced McCullough field man for further information 
on this successful completion method, or refer to the 
McCullough section in your 1944 Composite Catalog. 


Wand Shovling crak’ SPACING 
Mi Cullough 


GUN PERFORATOR and TESTER 








SERVICE LOCATIONS 


McCULLOUGH TOOL COMPANY .. . 5820 South Alameda Street, Los Angeles 11, California 
Export Office: 30 Rockefeller Plaza, New York 20, N.Y. 
HOUSTON, TEXAS TYLER, TEXAS HOUMA, LA. CASPER, WYO 
WICHITA FALLS, TEXAS McALLEN, TEXAS LAKE CHARLES, LA. LOS ANGELES, CALIF 
VICTORIA, TEXAS ALICE, TEXAS OKLA. CITY, OKLA VENTURA, CALIF. 
CORPUS CHRISTI, TEXAS MAGNOLIA, ARK SEMINOLE, OKLA BAKERSFIELD, CALIF 
GEO. WEST, TEXAS NEW IBERIA, LA LAUREL, MISSISSIPP! AVENAL, CALIF 
ODESSA, TEXAS SHREVEPORT, LA SACRAMENTO, CALIF. 
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deeper possibilities outside the present 
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producing area on this theory. . ? 
Buttonwillow (61). No deep test has « ; 
been drilled within the limits of this iF z - 
field below the San Joaquin clays (Pleis- GEOLOGIC SECTION 3|<|% 3 elalz |e z 
tocene-Pliocene). Deep tests on the BlH/0| |eiSlZlZlolo!_|s| {SIE!3/4| Is 
Bowerbank structure to the southeast mt bs 3 gle lelelolelz st lz\e\z aE z|3 
were not encouraging so far as the But- See Sel Sisisisisie le leis isisials 
tonwillow deep prospects are concerned. Te TTTeeCeiLeCeL OCLC LL ; 
However, the structure may a he ALLUVIUM Tr 7 \7 +|+\ 41+ + 
deep test. Prospective zones wou = 
vee deep with the Vedder-Rio Bravo PLEISTOCENE | KERN RIVER iol fa af ll i 7) |” 
sand probably at 15,000 ft. PLIOCENE ETCHEGOIN @liele ein e 
Shafter (62). The possibility that Eo- _pennecpemenne t 
cene sands may be productive in this - — wi ad fd lead a Be ° 
area will eventually j _— a —_ ow SANTA MARGARITA as elele ole 
The structure is small, and unteste 
zones would be below 13,000 ft. Pisani tasers ° 
Rio Bravo (63). No test has been car- ROUND MOUNTAIN SILT 7. . 
ried to the Eocene within the field, and MIOCENE a: ates tne le a 
prospects appear fair enough to warrant 
deeper drilling. Untested zones lie below FREEMAN SILT 
depths of 11,500 ft. 
Greeley (64). One well on the edge of =. 
the field, Elrich Community No. 1, was VEDDER fie] ja] jalejele 1 
drilled to basement at a depth of 13,538 OLIGOCENE | (Absent) 
ft. This well encountered about 40 ft. 
of gray Eocene sand. The possibility that EOCENE eo 86 - Sr 
this sand may prove productive at a (Marine) « + 
|_ CRETACEOUS (Absent) 
JURASSIC OR ° 
SAN JOAQUIN VALLEY—Valley Floor. Sa ee 
a lTOlT—[n[olelololr to a l/O]- [ulm [elm lolr joa /ol-ininie o|a|—lole lo |— |= |> la lo le lo lo le [ale ls io 
ne “FF a[sieis 3 .slelels/s/3 suns olR}e |e |e le T [ULM] Male lM 1a [— | 1O |@ [nw 10 10 |— |e jo | 
i | } i | Pea ee 
LT | | PETE T TTT T Ast dg SAN JOAQUIN VALLEY—East Side. 
GEOLOGIC SECTION < : z|> % 3| lo ol ls! io} | 2 Fits z 
z/ele(°|_lelgizic og f giSis eels sig| lelelelsis 
5/5) 3/2/23 |S SS 22 (5 (5/302 )8|3|2 £3 5/3 | alsl2 Coles Levee (72). A deep test is at 
ocpelpaentiond-adheef-edheet db wh i St — present drilling on this structure. The 
avuvium | wreTtrTitTry tT Tt a i ‘4 emien TT TT well will probably be carried to the Ved- 
t= w+ PTT! wt) wT tT TTT TT ttt der. Eocene prospects should also be 
p 1 | } | ; | . 
LEISTOCENE re ’ okt Ba SS | } :, present under this field. 
mamma Ft | | | see \9\0| svueeee "I Buena Vista Lake (73), Paloma (74). 
eusceme | seeesis idee rT | Yt | | ai} Ty yy ddd Deeper drilling in this field should be 
—_———_+— + rr SRE RAEEESI , aaa of interest since only the equivalent of 
Rencedecsan eal | 4 aaa Bena | the Stevens zone has thus far been tested. 
‘ |_ MeCLURE (stevens o| yy TT TTT Tel Je e|* *lsisi* ale Because of faulting, thinning, and later- 
aia eee Ph SECS SRREZES 1 al changes in facies in the Paloma field, 
| oo 12 ptt tf tt je} tt the best location for a deep test may not 
: | VAQUEROS (Ri Grove-vedsen| Lt iiel PL isisie) | [it ee be at the apex of the structure. A deep 
cuitinieniin | a | ja] test to explore new formation would 
ee he een ont t+ t1*{ | have to be drilled to depths in excess of 
‘Setcdiconeneinend PSP k awk he eee Acdekil | 10,500 ft. The Vedder sand, or its equiva- 
etantaas elojelelee | | ia) [ m 1} | | | lent, may lie at a depth of more than 
PALEOGENE. | maraviTitr tT i: 13,500 ft., and the Eocene may not be 
; = reached above a depth of 15,000 ft. 
CRETACEOUS | - trie ites 
van-enionaniinn aa on aes VA , at | eeee T Isl ini * San Joaquin Valley (West Side). 
al Eee nee Recent discovery of Eocene production 
~- LEGEND — ::BiSiSisis is isisis is icislslote iole ic is isisisisisicie in the Antelope field (88) has enhanced 
T Surfoce Formonan ~ WD Kat aE lb Dl al EE ll <9 SE 8 bl l= EH el Bd = the deeper prospects for Eocene produe- 
. on soe tion in other fields on the west side of 
agenda eg ditions may not be favorable for a deeper the San Joaquin Valley. Previously the 


_ Deepest Formation: Penetrated a 
better structural position is: now being 
tested near the top of the structure. 

Bowerbank (65). A deep test has been 
drilled to the Temblor in this field with- 
in the area of shallow gas production. 
Closure at depth is reported question- 
able on the basis of geophysical data, 
and a deep test for Vedder sands does 
not appear very attractive. 

McClung (66) and Bellevue (67) have 
not been tested .much below present 
Stevens sand production. Structural con- 
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test in either of these fields. 

Strand (68) and Canal (69) fields 
have been tested to the Wagon Wheel 
(Oligocene) with no production below 
the Stevens zone. The Vedder sand was 
reported to be very low in permeability. 
Eocene possibilities may exist under 
both of these fields at depths of more 
than 13,500 ft. 

Ten Section (70). Because of the size 
of this structure, the untested Vedder 
and Eocene sands present very attrac- 
tive deeper zone prospects and lie with- 


in currently feasible drilling depths. 


most southerly Eocene production was 
obtained from the Kettleman North 
Dome field (81) about 40. miles to the 
north. a 
Kettleman North Dome (81). The poe 
sibility for deeper production in 
field exists until the entire sedimen 
section has been penetrated. The deep 
production now comes from Avenal s 
of Eocene age. The entire Eocene 
tion has not been penetrated, and 
thickness is not known. Cretaceous h 
should be found underlying the st 
ture, which, because of its size, she 
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A list of some of the manu- 
facturers we represent is 
given in this new bulletin. 
White for it or obtain a copy 
trom your nearest Ideco 
store or sales office. 
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A complete line of Ideco-manufactured 
equipment plus the accepted products 
of over 400 other leading manufactur- 
ers, all sold through Ideco Supply 
Stores, give one-stop service for your 
drilling and production operations. 


Watch our ads for announcements of 
outstanding new Ideco equipment. 


THE INTERNATIONAL 


DERRICK & EQUIPMENT COMPANY 
DALLAS COLUMBUS, OHIO LOS ANGELES 


Export Office, 122 E. 42nd St. New York, New York 
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vaqueRos (No Belridge eet 1 te ter, etal tte, sibilities the results of which should re. 
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cocene | NAGON WHEEL zone tests. One deep test is now being 
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KREYENHAGEN ee ua Pics 
Sespratcnna see | ES an SU ane eA ae tect hcchewedh ake zones below any now producing in the 
EOCENE e eo; 'e 2° field. 
err Buena Vista Hills (95). The recent 
|_PALLOCENC discovery by Standard Oil Company of 
| CRETACEOUS el ciel iol it the 27-B sand indicates the possibility 
- . for deeper production in local areas 
‘doasalecnachamncucseand | | within this extensive field. One deep 
oe S-S Sane reean orn el a|- 8/80 well drilled by Honolulu Oil Company 
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Surfoce Formation L oe Pe i= = 4 
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test possibilities of the Cretaceous in - J 2 
“ 


the San Joaquin Valley. 

Kettleman Middle Dome (82). Should 
ower Eocene and Cretaceous prove pro- 
ductive at North Dome, this field ap- 
pears favorable for a deep test of the 
Eocene and Cretaceous possibilities. 

Lost Hills (86). The deep possibilities 
of this large structure are promising in 
the Eocene. A deep test is now under 
way in the southeastern end of the field, 
which is located to test the possibility of 
accumulation in sands older than any so 
far penetrated The location is made on 
the southeast plunge of the structure 
with the idea that overlapped Eocene 
sands may be present. 

North Belridge (87). Deeper pros- 
pects still exist in this field in the Eocene 
and possibly in the Cretaceous. 

Antelope (88). Structural conditions 
in this field do not favor deeper accumu- 
lation within the productive limits. 
Rapid lateral changes in facies, overlap 
conditions, and faulting offer possibili- 
ties for production in the vicinity of the 
present productive area in beds older 
than those presently producing in the 
field. Discovery of Eocene production 
from a wildcat to the north of the field 
improves the prospects for Eocene pro- 
duction on the west side of the San 
Joaquin Valley south of Kettleman 
Hills. 

South Belridge (89). The structural 
conditions at depth in this field are not 
well known. Deeper possibilities below 
the McLure (Upper Miocene) are prob- 
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derlie these fields cannot be considered 
as having been adequately tested. 

Rincon, (103), Padre (104), San Mi- 
guelito (105), and Ventura Avenue 
(106). In none of the fields has the en- 
tire Repetto (Pliocene) section been 
penetrated. Deeper possibilities in the 
Pliocene are therefore present. Produc- 
tion can also be expected in the under- 
lying Miocene, which produces in the 
Ventura Basin both east and west of 
these four fields. Similarly, possibilities 
in Sespe (Oligocene) and Eocene beds 
may also be present. Although drilling 
to these formations will be deep, they 
appear to present some of the most prom- 
ising deeper prospects in California at 
the present time. 

Oak Canyon (118), Holser Canyon 
(119), and Del Valle (120). These three 
fields have not been tested below the 
Upper Miocene. Prospects for deeper 
production from older Miocene beds and 
particularly from the Eocene, which pro- 
duces to the south, Simi (113), and east 
Newhall fields (135) are a possibility in 
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these three fields. A deep test is now in 
progress in the Oak Canyon Field. 

Oxnard (120). Because of structural 
conditions in this field, it is most likely 
that deeper production (stratigraphi- 
cally) here will be outside the present 
producing area which is very small ow- 
ing to the limited development in the 
field. 

South Mountain (123), Bardsdale 
(124), Elkins (125), and Shiells Can- 
yon (126). These fields probably have 
some further deep possibilities above the 
Oakridge thrust fault. There are very 
promising prospects for accumulation 
underneath the major thrust that passes 
below the four fields. Accumulation be- 
low the fault will probably not be af- 
fected by structural conditions above the 
fault. For this reason the deeper possi- 
bilities under these fields must be con- 
sidered far more hazardous than is nor- 
mally the case in deeper zone prospect- 
ing under a known field. 

Newhall Potrero (128). This field 
should have excellent deeper zone pros- 


pects for Miocene, Oligocene, and Eo. 
cene production. A deep test is now in 
progress. 

Pico Canyan (129), Towsley Canyon 
(130), Wiley Canyon (131), and Rice 
Canyon (132). These four fields have 
deeper prospects in the equivalent of the 
Sesnon zone producing in the Aliso Can. 
yon (134) to the south as well as from 
the Eocene producing in Newhall (135) 
to the northeast and Simi (133) to the 
southwest. A deep test is planned for 
Pico Canyon. 

Aliso Canyon (134). Several wells 
have been drilled to the Eocene in this 
field without success. Further informa- 
tion about struciural conditions may 
eventually reveal a better location for a 
test of the Eocene. 


> Santa Maria Basin. Deeper possibili- 
ties in the Santa Maria Basin fields are 
largely prospects for accumulation in 
permeable rocks below the Monterey 
(Upper Miocene) where the oil from 
Miocene shales had a chance to migrate 
into such older rocks. One such type 
of accumulation would be similar to the 
schist and shist conglomerate accumu- 
lation in the Venice (20) and El Segundo 
(21) in the Los Angeles Basin. 

As this type of accumulation does not 
necessarily follow the pattern of upper 
zones, it appears that several deeper 
tests would have to be drilled in order to 
test adequately this type of accumula- 
tion in each field. The following fields 
may have possibilities of this type: Santa 
Maria Valley (140), Casmalia (141), 
Santa Maria-Orcutt (142), West Cat 
Canyon (143), East Cat Canyon (145), 
Gato Ridge (146), and Lompoc (148). 


> Northern district fields. Tompkins 


Hill (149). This field, which presently. 


produces wet gas from beds of the Mid- 
dle Pico (Pliocene) age, should have 
good prospects for oil production from 
older Pliocene and possibly from Mio- 
cene sediments that may be present un- 
der the field. 

Rio Vista (160). In this gas field, 
which is by far the largest in the state, 
the entire Eocene section has not been 
penetrated so far. Because of the pres- 
ence of gas in beds of Upper Cretaceous 
age in fields to the north and south, there 
is good reason to anticipate Cretaceous 
gas production. In view of the large size 
of the structure this appears to be the 
most important prospect for adding sub- 
stantially to the gas reserves of the state 
by deeper drilling within known fields. 

Most of the gas fields of the northern 
district have penetrated and tested beds 
of Upper Cretaceous age. In some of 
these fields, only the uppermost sands 
in the Cretaceous have been productive. 
Until further drilling of deeper Creta- 
ceous sands has been undertaken, most 
of the fields with appreciable anticlinal 
closure may be considered to have deep- 
er possibilities. 


> Conclusions. The history of California 
oil development shows the importance of 
deeper zone discoveries not only in add- 
ing to our reserves, but also in increas- 
ing current production rates. 

Results of some of these deeper zone 
discoveries have far exceeded the most 
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optimistic estimates made at the time SEE MAP No.5 |e|olololololsleloleolelelslolslele 
of the original field discovery. Santa Fe erin niet toiricict-l-l- lll 
Springs, Rosecrans, North Belridge, Sun- Sl. 
set Midway, and Ventura Avenue are E|2 z|2 
just a few examples of fields in which GEOLOGIC SECTION 3 3 2 ala 
such has been the case. *l<| Jo 3|5 Blalz| jo| | |, 
The continued development of deeper z/3] \elelSlalsigisiei2is| |sicl, ls 
zones created a challenge to the industry e/</8\ale S/Ele/3/e/2 - $|5|3|B\elz 
for improvements in drilling technique S15) e(FlF/F/Si2islzlz isis ieiely 
and equipment, which the industry has wYoteto aT tetelatotete 
met admirably to date. These improve- ALLUVIUM wi “ & 
ments have made possible still deeper - 
exploration until today we speak of 15,- PLEISTOCENE 
000-ft. tests without batting an eyelash. : _ 
Until the full stratigraphic section has PLIOCENE raed 
been penetrated in all California oil and ~ 
gas fields, we may expect this develop- MIOCENE 
ment to continue, and, as a result, new 
reserves will be added to our supply. NORTONVILLE a 
It is hoped that this paper will call 
attention now to some of the remaining DOMENGINE > 
undrilled, deeper-zone prospects at a EOCENE = 
time when increased production and CAPAY ad sll Daal Daal 
available reserves are urgently needed 
to carry on the war. MEGANOS ° 
> Supplement. Revisions of data due to o\t ale 
operations from July 15 to September nina i 
|, 1944, are summarized below. Key num- UPPER elelelola! lols &|% 
| 4] bers following the names of fields refer CRETACEOUS was ns to ie te tr <9  B. 
to similar key numbers on the charts. LOWER 
Buena Park (8). The outpost of this 
field was drilled to 11,422 ft. and plug- BASEMENT a ¥ a” 
al ole lolele |= lololelmlolalolel~ |slels 
a Sa ee 2 Sa aera Kl-|Olmialolol—le/mimin [mis lo lololo 
K. 7 r PM [V PE | O[O1O [1 O/m H/o /o/@/e¢ /@ |Rlolo 
4 is2‘\ 181 \ 
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| i a See Oe a i oe a Z ek Ps = -L Deepest Formation Penetrated. 
, K ae i anal *, NORTHERN DISTRICT FIELDS 
’ Nn (isi : > a 
e ) COLUSA ? oe" \ . | a 
é rarer y 4 aa, .. re gee to 11,200 ft. to test reported oil 
% \ a. * - i sands. : 
‘Ny a a ae = North Whittier Heights (12). A sec- 
‘ > | T od Pea? ye ond well drilled to 1900 ft. and plugged 
se ‘ ‘4 . f back to 1600 ft. found oil in a sand 400 
— on ‘ am Y . 7 ft. below the previously discovered pro- 
\ a \ Sy | ‘ f ducing zone. 
\ oi . ee Sate hy Montebello (14). A second deep test 
ae aN = . % is drilling in this field. However, it is 
¢ \ Q 4 sf \ .within the old area of Pliocene shallow 
TT) fT on a i ) . production. . 

\ pw fi . \ Inglewood (18). A deep test below the 

\ ( : aa | Sentous is believed to have been unsuc- 

ji \ \ it * cessful in discovering a new deep zone. 

dD. | ~ \ _._) soLrano l_y . j Wilmington (26). A number of wells 

= \ iso | f > pl lS have been drilled, and others planned, 

= qs ) o's8 wo + ‘a a \ to test the basement weathered zone be- 

“a 7 cF: a. low the Ford zone. 

° ; man ~ \ Semitropic (60). The deep test of this 

“4 ° } field had reached 11,987 ft. by Septem- 

> P ai by ber 1. 

2 a ee - Greeley (64). The deep test reached 
/ fr. | basement at 13,465 ft., but testing of 

itis \ | the. Eocene had not been completed. — 

— es 2 = Coles Levee (72). The deep test of this 

! @. we field, down 14,845 ft., was approaching 

| ae a the California deep hole record of 15,- 

al yw 003 ft., with results not reported. 

a. Midway-Sunset (94). The deep test in 
MAP NO.5 Y section 36-12n-24w was abandoned at 
a : —_— 8647 ft., probably still in Middle Mio- 
cene beds. xk 

























| 118D 






























































THE PETROLEUM ENGINEER, November, 1944 








( 


Hi 


Tue vi 
of petro 
property 
high po 
do for a 
urement 
be carr! 
scale av 
By pi 
is not | 
natural 
converte 
to bette 
of utiliz 
ig my Pp 
ments U 
mind th 
volume 
of this 
fuel wa 
other p 
spring ¢ 
gasoline 
and thi 
one per 
run. Pr 
number 
volume. 
concern 
been ‘tl 
satisfy 
the utili 
fore th 
process 
started. 
volume 
worked 
tion of 
as the i 
sey Corr 
tion of 
about 
mediate 
be able 
availab 
optimu: 


) the lon, 


effectiv 
velop r 
of ever 
and pe: 
> 100. 
nition | 
a give 
quality 
(2,2, 4 
sible is 
parisor 
may co 
octane 
lead te 


_,, 
*Givey 
ayway, 


THE P 








ronmtrTF 


Ss 
'. 





Manufacturing Processes for 


High Octane Aviation Gasoline” 


By E. V. MURPHREE, Vice President 
Standard Oil Development Company 


Tue various hydrocarbon constituents 
of petroleum probably differ more in the 
property of anti-knock or suitability for 
high power aviation engines than they 
do for any other use. The ultimate meas- 
urement of this property must, of course, 
be carried out on a representative full 
scale aviation engine. 

By present standards virgin gasoline 
is not a good fuel. Since about 1935 
natural petroleum has been chemically 
converted by ever-improving processes 
to better products from the standpoint 
of utilization in aviation engines, and it 
ig my purpose to outline these develop- 
ments up to the present day, keeping in 
mind the two dimensions of quality and 
volume requirements. In the early days 
of this period the demand for aviation 
fuel was almost negligible compared to 
other petroleum products. Even in the 
spring of 1941 production of 100-octane 
gasoline was about 26,000 bbl. per day, 
and this volume represented less than 
one per cent of every barrel of crude oil 
run. Presently production of 100-octane 
number gasoline is 15 or 20 times that 
volume. The petroleum industry’s main 
concern since the start of the war has 
been ‘the installation of equipment to 
satisfy this ever-increasing demand by 
the utilization of processes developed be- 
fore the war along with some in the 
process of development when the war 
started. Presently the aviation gasoline 
volume problem has been pretty well 
worked out, and it was in the anticipa- 
tion of the arrival of anti-knock quality 
as the important dimension that the Jer- 
sey company made plans for the installa- 
tion of a full scale aviation test stand 
about a year and a half ago. The im- 
mediate purpose of this test stand is to 
be able to select better the presently 
available processes and products for 


! optimum .use in military equipment, and 


the long-time purpose is to modify most 
effectively available processes and to de- 
velop new processes for the production 
of even superior aviation fuels for war 
and peace. 


) 100-octane fuel: Definition. By defi- 
ition 100-octane fuel is any fuel that on 
4 given engine matches in anti-knock 
quality chemically pure isooctane 
(2, 2, 4 tri-methyl-pentane, one of 17 pos- 
sible isooctanes). When the engine com- 
parison is made the test fuel 100-octane 
may contain lead tetraethyl, but the iso- 
octane reference fuel is used clear. As 
lead tetraethy] increases the anti-knock 


*Given at opening of Aviation Fuel Test Unit, 
ayway, New Jersey, September 19, 1944. 


quality of any fuel it follows that iso- 
octane plus lead will rate above 100- 
octane number and that isooctane plus 
lead can have added to it a certain 
amount of lower quality fuel (e.g. vir- 
gin gasoline) to give a blend rating of 
100-octane number. Without the use of 
lead, production capacity for 100-octane 
fuel would be only a fraction of what 
it is, because it would not be possible to 
follow this blending practice. In order 
to make this point clear I am going to 
anticipate a little by referring to Fig. 1, 


Fig. 1. Aviation gasoline manufacture. 
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which shows typical blending practice 
as applied to important blending 
agents (to be described later), base 
stocks, and lead tetraethyl. Each incre- 
ment of lead added permits the use of 
additional base stock in the blend, 
thereby increasing the 100-octane pro- 
duction. Also, each increment of lead 
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-added to the blending agents (without 


base stocks) permits the production of 
better and better “super fuels” rating 
above 100-octane number. By judicious 
use of blending ’procedures it is pos- 
sible to improve the quality as the vol- 
ume demand decreases, but it is quite 
evident that quality and quantity vary 
inversely. 


» Aviation blending agents. It is con- 
venient though not wholly accurate to 
look at 100-octane number gasoline as 
composed of high quality blending 
agents and lower quality base stocks 
(plus lead). 

One of the first blending agents used 
for making commercial 100-octane num- 
ber aviation fuels was isooctane. Long 
before that this material was used in 
the country’s testing laboratories as 
one of the standards of the octane 
scale, for in 1929 the Jersey group sup- 
plied the raw material for the first iso- 
octane shipped for this purpose by the 
Ethyl Corporation. This raw material 
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is formed from the condensation of two 
molecules of isobutylene (which is pro- 
duced in oil cracking operations) and 
is therefore known as di-isobutylene. 
When hydrogenated, di-isobutylene be- 
comes isooctane. The Jersey group’s 
first production of essentially pure iso- 
octane, (then known as hydrooctane) 
for use as a blending agent for the pro- 
duction of 100-octane number gasoline 
was in 1935. This material was sup- 
plied commercially to the Army Air 
Corps. The manufacture of isooctane, 
or what we knew commercially as 
hydro dimer, is shown in Fig. 2. There 
are two operations involved, polymeri- 
zation and then hydrogenation of: the 
polymer. The polymerization step was 
known as the “cold acid” process. 


Fig. 2. Hydro dimer manufacture. 
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That was the process ex¢lusively 
used from 1935 until early 1938. The 
supply of refinery isobutylene essential 
to the first 100-octane was sufficient for 
only a short period. To increase the 
supply of suitable raw materials there 
was developed the so-called “hot acid” 
process by which the butylene as well 
as the isobutylene in refinery gas could 
be polymerized. The polymer so pro- 
duced was called codimer, which on 
hydrogenation was converted to mixed 
isooctanes, called collectively hydro- 
codimer. The hot acid process with the 
refinery supply picture then in view, sub- 
stantially doubled the quantity of syn- 
thetic isooctane available. The chemist’s 
way of putting this is shown in Fig. 3. 
Jersey’s production of hot acid polymer 
began in the early part of 1938. A some- 
what similar process using solid catalyst 
is known as the “Selective Polymeriza- 
tion Process.” 


Fig. 3 Hydro codimer manufacture. 
Cc Cc Cc ¢ 
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Production of high octane blending 
agents while expanded by the hot acid 
process was still potentially too limited 
in scale. Through research carried out 
by various oil companies a means was 
found for producing a saturated poly- 
mer requiring no hydrogenation 
through condensation of a saturated C. 
hydrocarbon, known,as isobutane, with 
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Fig. 4. Alkylate manufacture. 
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one of the unsaturated C. hydrocar- 
bons, generally classed as butylenes. 
This reaction is shown in Fig. 4. This 
process is known as alkylation and 
with sufficient availability of isobutane 
all butylenes in the refinery Cs cut can 
be converted over to high octane num- 
ber blending agents. This process, 
therefore, taking into consideration the 
isobutane condensed with the buty- 
lenes, potentially triples the produc- 
tion of high octane blending agents 
compared with the hot acid process, 
and makes the potential production six 
times greater than could be obtained 
through isooctane process. In addition 
it has been found that isobutane can be 
condensed to give high octane number 
polymers with both olefins of the Cs 
fraction of cracked gasoline and also 
with propylene, which is in the Cs frac- 
tion. The alkylation process today is 
by far the most important process for 
production of high octane number 
blending agents for 100-octane avia- 
tion gasoline. Intensive research is now 
being carried out on improving still 
further the quality of the alkylate pro- 
duced through modifications in the 
process. As a result of research carried 


out by the Standard Oil Development 
Company and the Humble Oil and Re- 
fining Company, the world’s first com- 
mercial alkylation plant was put in op- 
eration by Humble in the fall of 1938. 


> Raw materials for blending agents 
and base stock production. The devel- 
opment of the alkylation process gave 
a very effective means of producing 
large quantities of 100-octane fuel, pro- 
vided sufficient butylenes and other un- 
saturates were available, and provided 
sufficient isobutane and aviation base 
stock could be produced. The raw 
material problem for 100-octane.gaso- 
line production has been to a large ex- 
tent solved through the development 
of catalytic cracking. This process 
gives relatively high octane number 
aviation base stock and at the same 
time produces relatively large amounts 
of Cs hydrocarbons. This is particularly 
true for the fluid catalytic cracking 
process where, under proper condi- 
tions, high yields of butylenes and iso- 
butane based on oil charged can be 
obtained in addition to base stocks for 
extending volume. In order to meet the 
aviation gasoline requirements, 40 
fluid catalyst cracking units are either 
in operation or under construction. 


These units will have a total rated- 


charge capacity of about 440,000 bbl. 
of oil per day. Due to the large produc- 
tion of butylenes, which is a raw mate- 
rial for butadiene, the fluid catalyst 
cracking units make an important con- 
tribution to the rubber program. 

The fluid catalyst cracking process 
represents a new engineering tech- 
nique for contacting catalyst with 
vapors or gases and in a broader sense 
represents a new method of commer- 


cially handling solid materials. In this 
process the catalyst, which is in poy. 
dered form is handled in such a way 
that it flows like a fluid in all stages 
of the process. A flow sheet of a fluid 
catalyst cracking unit is shown in Fj 

5. It will be noted that oil either jp 
vaporized or liquid form is contacted 
with’ hot catalyst flowing down a stand. 
pipe and that this mixture then flows 
into a reaction vessel where cracking 
occurs. In the reaction vessel the gas 
velocity is appreciably slowed down 
and because of this it is possible to 
build up relatively high concentrations 
of catalyst because of the tendency of 
the catalyst partially to settle out 
against the up-flowing gas steam. The 
mixture of catalyst and cracked prod. 
ucts passes through powder separating 
equipment and the recovered catalyst 
then passes down a standpipe where it 
joins a stream of air and is blown into 
the regenerator. This regeneration step 
is necessary to remove the coke laid 
down on the catalyst during the crack. 
ing reaction which deactivates the 
catalyst. The action in the regenerator 
is similar to that of the reactor, in that 
high catalyst concentrations are built 
up, and in this vessel the coke is burnéd 
from the catalyst by air. The mixture 
of flue gas and catalyst leaves the re- 
generation vessel and the catalyst is 
recovered in suitable dust collecting 
equipment and passes down through a 
standpipe to meet again the oil stream, 
thus completing its cycle. In commer. 
cial units the heat liberated in the re- 
generation vessel will be of the order 
of 200,000,000 B.t.u.’s per hour. The 
rate of catalyst circulation in certain 
commercial units has been as high as 
6,000,000 lb. per hour, or 50 tons per 
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Fig. 5. Fluid catalyst cracking plant. 
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YOU MAY HAVE 
HELPED 
DESIGN IT... 


The Comments of 1001 Refinery 
Engineers Are Reflected 


in Worthington’s New HR Pump 


Years of experience building specialized equipment 
for petroleum industries, months of on-the-spot 
consultation with engineers grappling with re- 
finery age me problems, went into the perfection 
of this Worthington HR centrifugal pump — 
custom-built for exacting refinery processes. 


Exceptionally Low N.P.S.H. Requirements 


Both single-stage HR and two-stage HB (for the 
higher heads) have the low Net Positive Suction 
Head requirements so desirable for pumping vola- 
tile liquids. 


Hydraulic Engineering Essential 


Worthington engineers combined their skill in 
hydraulics, mechanics and chemistry to produce 
this pump. Proper liquid passages, impellers, 
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shaft sleeves, bearing assemblies (with the canti- 
lever shaft), and stuffing boxes — all of the correct 
materials — insure maximum performance and 
reliability. 


Installed by Leading Oil Companies 


Hundreds of Worthington HR pumps, newest 
addition to the Worthington family, are now in 
operation in many vital refining units throughout 
the world. 


A 


Write us, or telephone the nearest of our 
36 district offices for Bulletin W-341-B2B. 
Worthington Pump and Machinery Corporation, 
Harrison, New Jersey. 


BEHIND THE NAME 


HINGTON 


- 
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Rotary Turbine Well 







Crs-i2 


Centrifugal 











WHEN YOU 
WANT.... 


VALVE-IN-HEAD 
PACKER 


The Double “E” Valve-In- 
Head Packer was designed 
to cover everyuse expected 
of the conventional type 
packer but to eliminate the 
dangerous characteristics 
of the hookwall type. 





packing, you know that 
any increase in fluid or gas 
pressure will increase the 
seal between the cup and 
casing wall. There is no 
tendency to have the fluid 
channel past the packing, 
and the small cup area con- 
tact prevents sticking. 

The elimination of slips 
prevents wedging in the 
j hole and prevents ratchet- 
ing of the packer up the 
hole in pumping wells. The 
packer will breathe with 
the tubing. To raise or 
lower the packer, just 
open the valve. 

Tubing will hang 
straight in the well, thus 
eliminating needless rod 
and tubing wear. 
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2039 AMELIA STREET 
DALLAS 9, TEXAS 
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By using the cup type — 











RAW MATERIALS 


: 97 BBLS 


Fig. 6. Aviation gasoline production by fluid catalytic cracking. 
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minute. A typical integration of cata- 
lytic’ cracking with other processes for 
the production of aviation fuel is shown 
in Fig. 6. 

With the greater quantities of buty- 
lenes and other low boiling unsaturates 
made available through catalytic 
cracking, there developed a need for 
additional supplies of isobutane. For- 
tunately, through the effort of various 
oil companies a process was developed 
for converting normal butane, which is 
relatively plentiful, into isobutane by 
a process known as isomerization. This 
is the simplest type of chemical change 
possible and is shown in Fig. 7. One of 
the companies in the Jersey group put 
into operation the first commercial isom- 
erization plant., Isomerization is now 
being practiced on a large scale for 
production of isobutane for use in mak- 
ing high octane blending agents for 100- 
octane fuel. 


>» Supporting processes. One interest- 
ing development in increasing produc- 
tion of 100-octane fuel has been the use 


Fig. 7. Butane isomerization. 
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Fig. 8. Anti-knock distribu- 
tion of a virgin naphtha. 
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of very precise fractionation of virgin 
naphthas to segregate out the high oc. 
tane number components that are used 
as base stock. By this process it has 
been possible to. make substantial im. 
provements in the quality of virgin 
base stock. Fig. 8 shows a typical dis. 
tribution of the octane number of nar. 
row cut fractions making up virgin 
naphtha as a function of boiling range. 
In super-fractionation the low octane 
number materials are removed, leaving 
behind those of high octane number. 

Hydroforming, which is a_ process 
largely developed by the Jersey group, 
is of primary importance for produc- 
tion of synthetic toluene. This process 
normally involves treatment of virgin 
naphthas to produce aromatics. Aro- 
matics, other than toluene, are ob- 
tained in this process and these other 
aromatics have been useful in extend- 
ing supplies of 100-octane fuel. 

The hydrogenation process has been 
of considerable importance throughout 
the period of development of 100- 
octane number gasoline. Initially it 
was used, and still is, for hydrogena- 
tion of polymers such as di-isobutylene 
and hot acid polymer. The first cata- 
lytic base stock for use in high octane 
aviation fuels was produced through 
hydrogenation. More recently this proc- 
ess has been used for still further im- 
proving the quality of catalytically 
cracked aviation gasoline base stock. 
> Conclusions. The developments in the 
manufacture of aviation fuel over the 
past few years have been truly remark- 
able. More adequate evaluation of qual- 
ity is, however, necessary if we are to 
keep up with the increasing quality de 
mands of the armed forces. The purpose 
for which the test stand has been built 
is to supply in part that need. Principal 
among its services shall be: 

1. More accurate evaluation of the 
anti-knock quality of presently avai 
constituents so that they may be most 
efficiently used in the manufacture of 
100-octane number fuels and super fuels. 

2. Evaluation of the quality of new 

‘and more powerful aviation fuel com 
stituents during the time of their ex 
perimental development. xt 
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CONSTRUCKION FEATURES OF THE TENNESSEE 
GAS AND TRANSMISSION COMPANY PIPE LINE 


By FRANK H. LOVE, Managing Editor 


| EXCLUSIVE | From January 10, 
1944, when the first 
main line pipe was welded, until October 
99, 1944, when the last tie-in was made 
on the Tennessee Gas and Transmission 
Company system, a total of 293 days 
had elapsed. This is remarkably fast 
time for the construction of a pipe line 
1265 miles in length, the longest gas 
pipe line to be laid in recent years. To 
accomplish this huge undertaking a total 
of 23 spreads was employed, which to- 
gether with other contract work had on 
payroll 9000 to 11,000 workmen, involv- 
ing approximately 25,000,000 manhours 
of labor. 

The line originates at a point near 
Pintas Creek, Nueces County, Texas, 
and terminates at the Cornwell station 
of the Hope Natural Gas Company, 
about 5 miles east of Clendenin, West 
Virginia. 

Beginning at Pintas Creek the line 
traverses the gulf coastal area of Texas 
in a northeasterly direction, passes just 
north of Houston, and after extending 


Ms 
¥ 


¥ $i 
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through eastern Texas crosses into Loui- 
siana at a point near Jasper. The line 
then passes through the state of 
Louisiana south of Shreveport and north 
of Monroe, and crosses the Mississippi 
River at Greenville. From this point the 
line continues in a northeasterly direc- 
tion, traversing the state of Mississippi 
just north of Batesville, the state of 
Tennessee north of Nashville, to a point 
near Danville, Kentucky. Here the route 
turns more sharply east and extends to 
a point near Catlettsburg, West Vir- 
ginia. Here the line changes from 24-in. 
pipe to 20-in. and traverses West Vir- 
ginia in a northeasterly direction to 
Cornwell station, West Virginia. 

Of the total length of the line, 1265 
miles, 1180 miles were laid of 24-in. pipe 
and 85 miles of 20-in. pipe. 

The 24-in. section of the line was 
designed to operate under a maximum 
pressure of 750 lb. per sq. in. gauge, 
and the 20-in. section under a maximum 
pressure of 912 lb. per sq. in. gauge. At 
these pressures the safety factor of the 
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pipe is 1.4 on the yield point and 1.95 
on the bursting strength. 

Seven compressor stations with a total 
installed horsepower of 58,000 have been 
constructed, but the ultimate design is 
for 14 stations with a total of 118,000 hp. 
The erected stations are at East Ber- 
nard, Texas; Jasper, Texas; Monroe, 
Louisiana; Batesville, Mississippi; Lo- 
belville, Tennessee; Campbellsville, 
Kentucky, and Burnaugh, Kentucky, 
and a detailed description of these in- 
stallations will be found elsewhere in 
this special section. 

Capacity of the pipe line system into 
the Burnaugh station under the initial 
design, i.e., with 7 stations opesating, is 
207,000,000 cu. ft. a day at a pressure 
base of 14.73. Under the ultimate de- 
sign, or with 14 stations operating, the 
capacity will be 262,000,000 cu. ft. a 


Tying in a bend on section 
of line in West Virginia. 
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day. This is on the 24in. section of the 
line. On the 20-in. section, or from Bur- 
naugh station to Cornwell station, under 
the initial design the capacity is 155,- 
000,000 to 165,000,000 cu. ft. a day at a 
pressure base of 14.73, and under the 
ultimate design will be 237,000,000 cu. 
ft. a day. 

> Difficult terrain. In traversing 7 states 
the line was laid through virtually every 
known type of terrain. Sixty-seven major 
river and stream crossings were made, 
24 of which required special installa- 
tions, approximately 700 miles of forest 
and heavy undergrowth were traversed, 
400 miles of rock soil and numerous 


swamps and lowlands were crossed, and _ 


many dangerous cliffs and precipices 
had to be avoided in the 600-mile sec- 
tion from Batesville, Mississippi, to 
Cornwell, West Virginia. To surmount 
these obstacles only the best of pipe- 
lining methods were employed. 

>» Ditching and line cover. Specifica- 
tions called for a minimum trench width 
of 40 in. with a minimum coverage of 
30 in. In rocky areas the minimum cov- 
erage was reduced to 24 in., but it was 
required that in such areas the pipe be 
given a padding of sand or dirt. In rocky 
terrain it also was necessary frequently 
to resort to blasting or the use of air 
hammers to make the trench. 

» Welding. The entire line was welded, 
approximately 307 miles by the pressure 
weld method, the remainder by electric 
welding. In the case of the latter both 
rolling and position or “stove-pipe” 
methods of procedure were employed, as 
dictated by terrain and other factors. 
When the rolling weld method was used 
specifications called for three beads to 
be run. When position welding, four 
beads were called for and additional 
bead or beads if the weld did not meet 
specifications when tested. On river 
crossings a minimum of four beads was 





Line up clamp in pipe, 
set but not expanded. 


required including the stringer bead, 
and in addition all joints were reinforced 
by a split welding sleeve. 

In connection with electric welding on 
the Tennessee line a new pipe-line de- 
velopment was introduced by one of the 
contracting firms, Bechtel-Dempsey- 
Price, an inside line-up clamp. The 
clamp, designed by B. V. Elliott, equip- 
ment superintendent for H. C. Price 
Company, is asserted tospeed production 
by 25 per cent, the line-up and first bead 


being completed in four minutes with its 
use. The clamp is made in three seg. 
ments, and is hydraulically expanded, 
forming a perfect circle against the in. 
side wall of the pipe, resulting in a 
smooth joint for welding. 

Within recent months almost all large 
diameter gas lines have been laid of thin 
walled line pipe. As a result it has been 
difficult to maintain the ends circular 
from the time the pipe leaves the manu. 
facturing plant until it is ready to be 
welded. Distortion to the ends makes 
lining-up difficult, often making it nec 
essary to cut off the bad ends thus 
wasting material as well as time. The 
new clamp, when expanded by hydraulic 
pressure, forces the pipe ends back to 
their original shape. 

In operation, a single pump operates 
two hydraulic jacks. A small jack is 
raised to hold the clamp in place while 
inserting it in the second joint. After the 
two pipe sections are placed together, 
the large jack is raised to expand the 
three segments into a perfect circle, thus 
holding the pipe in correct alignment for 
welding. 

Pressure welding, developed by A. L, 
Forbes beginning in 1940, articles on 
which have been published here and 
elsewhere, was used more extensively on 
this line than on any project since its 
inception. The method consists of fusing 





Map showing route of 
line, location of stations 
and dehydration plant. 
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the ends of the pipe joints. The principal 
components of the equipment consist of 
4 sideboom tractor equipped with the 
necessary hydraulic equipment for ap- 
plying pressure when the pipe joints 
have been heated to the proper tempera- 
ture, and a water cooling system; an 
acetylene generator and oxygen bottles 
mounted on a trailer drawn by the trac- 
tor; a clamp, and burner head. The hy- 
draulic equipment and water cooling 
system are operated by power supplied 
by the tractor engine, and the tractor 
driver operates the hydraulic levers that 
give the required pressures to the clamp. 

Experience has demonstrated that 
best results are obtained when the pipe 
ends have about an 8-degree outside 
bevel making an included angle of 16 
degrees. 

In making welds on the Tennessee line 

the pipe was heated to a temperature of 
approximately 2200° F. and the end 
pressure used to upset one joint into an- 
other was 4000 Ib. per sq. in. of face 
surface. This amounted to a total pres- 
sure of 76.000 lb. being exerted on the 
joint. os 
Welds were tested for tensile strength, 
by the bend test for ductility and by 
the nick-break test to determine porosity 
and penetration. 
) Line pipe specifications. Line pipe 
was of three wall 
thicknesses, 14 in. 
and 9/32 in. for 
the 24-in. main 
line pipe. 9/32 in. 
for the 20-in. main 
line pipe, and 3% 
in. on river cross- 
ings. 

The American 
Standards Asso- 
ciation’s code for 
pressure piping 
(gas and air pip- 
ing). division 2, 
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Pipe diameter 


I a a cashew vad wih al ieee oe it 1180 
IN NS I fo oo. i6: 0 Siw cr aisiwwsa'w wd wre eae 85 
Pressures 

Maximum operating pressure, 24-in.......... 
ND MIN 6 cans 305 nhs thn wis, oe 96 


Compressor station suction pressure.......... 
Compressor station discharge pressure........ 


Gas measuring stations 


Purchase gas stations,............00--2see00- 3 
Check meter stations..............-s0ssee0- 3 
Sales meter stations..................2.205. 3 


Main line valves 
(| a oe eee re 


Pe IN ocr adhe 'a ald sased,arereces 








TABLE 1 


Summary of general data 


Number miles 


750 lb. per sq. in. gauge 
475 lb. per sq. in. gauge 
400 lb. per sq. in. gauge 
750 lb. per sq. in. gauge 


Capacity 
Ns circa aaa eas ane ee awe .207 000,000 cu. ft. 
Se I v.50 auleic ab awe oeeb ews 262,000,000 cu. ft. 
Cubic foot 
ee Te AE SE re ee = 14.73 lb. per sq. in. 
INE hax. 5 s/cho. ceca a damaearesaaenaan 60° F. or 520° abs. 
Se a tia wib nds G'kibrka ale Sees eae See 0.60 
Pipe line 
SN cs i ia arcane eee alle eaaee sich 24-in 24-in 20-in 
I oS cis kia Oa BAA wee ee %-in {-in, %-in. 
REE pee ce irre te oer ee eee 300 880 85 
DN SE RE oss. isis code needa ses ciees 45,000 lb 50,000 Ib 45,000 lb. 
Minimum tensile strength.................e00000- 70,000 Ib 70,000 Ib 70,000 Ib. 
NN OIL L . c), su conc sidbachsedaukeuases 1,641 lb 1,458 lb 1,968 1 
De IND gb css cvacaccarereabecbacnseunee 1,055 Ib 1,042 lb 1,265 Ib 
Safety factor on yield point............ccedeecee: ae 1.39 1.67 
Safety factor on tensile strength.................. 2.19 1.95 2.62 
Pipe weight per mile of line, tons. ................ 188.1 167.41 156.37 
Coatings 24 in. 
DERG. 5. a cvsacens 5 yc eral ip em cele 1079 
ns Oe BONES cook 0s ease cas wedebeas Serene l 
Ee Oe IE ai ads 54a e 0d See wba aS 1 
ee Ee COTS Te rae l 
Compressor stations Initial Ultimate 
ee bib itlee ea é dm 7 14 
es OD So iiévcoe ad nee eS New ns SUE K Re De R aR OO 170 
ee 5 i ines e ees dood awa eREERE SOE weeeu 58 118 
pS | ee rae Oe ae scaciaet ie 58,000 118,000 
CD ON 5 0555, tins a-s:hcb inh RSMO RESO 1.83 1.54 
System fuel consumption per day (12 cu. ft. per hp-hr. operated) 

gS eee a perry i err re ee 16,704 33,984 


sas sal ita thea lubricated plug valves with welding ends 
Se eS EET TCC ON TT 10 miles ‘ 
oe.... 141 24-in., 8 20-in. 








states that pipe may be operated up to 
80 per cent of the mill test. Tennessee 
Gas and Transmission Company re- 
quired that all pipe be tested to 90 per 
cent of the yield point. With the above 
specifications, therefore, the line was de- 
signed to operate at a maximum pressure 
of 72 per cent of the yield point of the 
steel. 

In an effort to reduce the steel tonnage 
the War Production Board required that 
the line pipe contain a high manganese 
content and a high yield point. Due to 
the availability of manufacturing facili- 
ties, however, WPB prescribed that 300 
miles of the 24-in. pipe and all 20-in. 
pipe be made in a mill where the highest 
yield point attainable was 45,000 lb., and 
that 900 miles of the 24-in. pipe be made 
in a mill in which the available yield 
point was 50.000 Ib. 
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Controller 
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Wall thickness required for the 24-in. 
pipe having a yield point of 50,000 Ib. 
was 14 in., and for that made of steel 
having a yield point of 45,000 lb., 9/32 
in. Wall thickness for the 20-in. pipe 
having a yield point of 45,000 lb. was 
9/32 in. 

The 20-in. pipe was used in the moun- 
tainous areas because the thicker walled 
pipe lends itself better to field bending 
and the type of construction necessary 
through that terrain. ae. 

Details of pipe steel specifications are 
given below. 

The 24-in. O.D. National seamless 
pipe, 9/32-in. wall thickness, with theo- 
getical weight of 71.25 lb. per ft., was 
manufactured in accordance with API 
line pipe specifications for 5-L Grade B 
pipe except as follows: 

(Continued on Page 128) 





William B. Poor 
Chief engineer 


J. P. Bristow 
Transmission manager 
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The Pressure Weld Company is now in a posi- 
tion to make available to pipe line companies 
and pipe line contractors, Pressure Weld 
Clamps and trained operators for the speedier 
and more economical welding of all sizes of 
pipe lines from 2” to 24’, regardless of loca- 
tion, length or type of gas or fluid to be 
transported, An opportunity to figure with 
you will be appreciated. Plan NOW to have 
your future pipe lines Pressure Welded. 


Pressure Welded pipe line jobs have now 
been completed for the following firms: 





Border Pipe Line Co. Southern Pacific Co. 


Cia. Carbonifera de Tennessee Gas and 
Sabinas Transmission Co. 
El Paso Natural Gas Co. Texas Pipe Line Ce. 
Tucson Gas, Electric 
Magnolia Pipe Line Co. Light & Power Co. 


Phillips Petroleum Co. UL. S. Bureau of Mines 


You are cordially invited to ask them about 
the quality of the welding done and the savings 
effected by the use of Pressure Welding. 
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SAVES TIME, MEN AND MONEY ON 





THE 320 MILE TEXAS SECTION OF 
TENNESSEE’S NEW PIPE LINE 


Pressure Weld Clamps and crews, working 
with the four spreads of the three contractors 
on the 320 mile Texas section of this gigantic 
new pipeline from Corpus Christi to West 
Virginia, established spectacular records for 
speed, economy, and high quality welds. The 
work was done in a considerably shorter time 
with far less equipment and some 100 fewer 


For information or literature descriptive of the 
Pressure Welding method, write, wire, or telephone 


WELD COMPANY 


421 NIELS ESPERSON BUILDING 





men were required than if this section had 
been welded by older methods. The records 
established on the Tennessee and previous 
jobs have proven conclusively that Pressure 
Welding is the unrivalled modern way to weld 
pipe lines, whether they are large or small, 
short or long, high pressure or low, to carry 
natural gas, oil, water, other fluids or gases. 














HOUSTON 2, TEXAS Phone Charter 4-1839 
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Minimum physical properties: 
Yield point 45,000 lb. 
Tensile strength 70,000 Ib. 
Hydrostatic test (72 per cent 
yield point) 950 Ib. per sq. in. 
Random lengths 
average 
Chemical limitations: 
Carbon not more than 0.30 per cent 
Manganese 0.35-1.50 per cent 
Sulphur not more than 0.06 percent 
Phorphorus 
not more than 0.045 per cent 
The 20-in. O.D. National seamless 
pipe. 9/32-in. wall thickness and theo- 
retical weight of 59.23 lb. per ft., was 
manufactured in accordance with API 
specifications for 5-L Grade B pipe ex- 
cept as follows: . 
Minimum physical properties: 
Yield point 45,000 Ib. 
Tensile strength 70,000 Ib. 
Hydrostatic test (72 per 
cent of yield 


40 ft. or longer 


point) 1140 lb. per sq. in 
Random lengths 

average 40 ft. or longer 
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Chemical limitations are the same as 
for 24-in. line pipe. 

Specifications for 24-in. O.D. A. O. 
Smith electrically welded pipe, having 
14-in. wall thickness and a theoretical 
weight of 63.413 lb. per ft. were: 

Minimum physical properties: 

Yield point 50,000 Ib. 
Tensile strength 70.000 Ib. 
Hydrostatic test (72 per 

cent of yield 


point) 940 lb. per sq. in. 
Random lengths 
average 40 ft. or longer 
Chemical limitations: 
Carbon 0.30 per cent maximum 
Manganese 0.95-1.25 per cent 
Phosphorus not more than 
0.045 per cent 
Sulphur not more than 


0.050 per cent 

Steel from which the line pipe was 
made was required to have a minimum 
tensile strength of 70,000 lb. and a mini- 
mum yield’ point of 41,250 lb. Each 
length of pipe, in its manufacture, was 
expanded hydraulically within dies to 
produce the nominal outside diameter. 
The pressure thus required produced a 
hoop stress in the circumferential direc- 


Ditching machine in operation through Texas area. 


* 4 


tion of not less than 50,000 Ib. per sq. 
in. minimum specified yield point in the 
finished pipe. 


>» River crossings. A total of 67 major 
rivers and streams are crossed by the 
line. Twenty-one of these are in Texas, 
7 in Louisiana, 5 in Arkansas, 10 in 
Mississippi, 9 in Tennessee, 9 in Ken- 
tucky, and 6 in West Virginia. Twenty- 
four of the crossings required special 
installations, 6 being aerial pipe-line 
crossings. 

Table 2 shows in tabulated form the 
name of the river, what state it is in, the 
type of crossing, number of lines, size of 
pipe, and the approximate length of 
each. 

On the minor and less hazardous 
streams a single submerged crossing was 
used, the outside diameter of the pipe 
being the same as on the main line but 
the wall thickness being 3g in. On navi 
gable and hazardous streams multiple 
line submerged crossings were installed. 
Such crossings consisted of three 16-in. 
O.D., 3-in. wall pipe when the main line 
was 24-in. in diameter, and two 16-in. 
O.D., 34-in. wall pipe when the main line 
was 20-in. in diameter. On the numerous 
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C. HOBSON DUNN, Senior Partner and founder 
of business which has been doing an outstand- 
ing pipe line stringing job for twenty-five years. 


Stringing 








ELLIS E. DUNN, Partner and ERNEST C. DUNN, Partner 

General Superintendent. Sn General Man- 
Our equipment consists of over a hundred trucks, caterpillars, pick-ups, and other 

machines essential to doing a top-flight job of stringing pipe line in any section of the 

United States. Just recently we added to our already modern fleet of equipment by 

purchasing over a quarter million dollars worth of pipe line equipment from the Okla- 

homa Contracting Company. Several of our present jobs include stringing pipe on the 

Tennessee Gas and Transmission 24-Inch Line, through the state of Louisiana; for 

Pan-American in the Rio Grande Valley; and a 16-inch line across the state of Kansas 

for the Kansas-Nebraska Natural Gas Company and for El Paso Natural Gas... in 

addition to working two gangs in Pennsylvania and New Jersey. The above jobs are 

being done for Midwestern Engineering Company, Ray L. Smith Construction Company, 

Fredell Construction Company, and Eastern Construction Company. We are prepared 

to give YOU the best pipe line stringing job, too. 


25 YEARS EXPERIENCE, STRINGING OVER 30,000 MILES OF PIPE 
“IT MUST BE DUNN" 


C. HOBSON DUNN Dallas, Texas 


PIPE LINE STRINGERS 
1801 Mercantile Bank Building 
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smal] streams that required no special 
installation, the crossing was laid with 
the line pipe being used on that section 
and consisted of a single line. On these 
narrower streams the pipe was pulled 
into place by tractors with winch lines 
after the pipe had been coated, wrapped, 
welded, and slats attached to protect the 
coating and wrapping. The wider river 
crossings were laid from barges, sections 
of pipe being welded on the barge and 
lowered into place in the trench pre- 
viously dug in the river bottom. 

On navigable rivers the government 
specifies a depth at which the line must 
be buried, usually about 10 ft. below 
the bottom of the river. In laying the 
Tennessee line this depth was exceeded, 
as it was desired that there be no possi- 
bility of the pipe becoming uncovered 
by washing action of the river or as a 
result of dredging. In the narrower 
streams the minimum covering was 4 
ft. unless hard formation was en- 
countered. 

All river crossing pipe was weighed 
by river clamps. On 24-in. pipe the 
clamps weighed 4200 lb. each. When the 
pipe had a wall thickness of 4 in. the 
clamps were spaced on 23-ft. centers; 
when of 3@-in. thickness the spacing was 
up to 30 ft. Lighter weight clamps were 
used on the 16-in. multiple crossings 
where the wall thickness of the pipe was 
3% in. These weighed 2300 lb. each and 
were spaced on 40-ft. centers. 

Sleeves served to reinforce joints on 
river crossing pipe, the sleeving extend- 
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Stove-pipe construction at point 
near Huntington, West Virginia. 


ing beyond the clamps, i.e., into the ap- 
proaches. 

The Mississippi River crossing was 
made with two 18-in. lines carried on 
each side of the Greenville (Arkansas 
and Mississippi) toll bridge. The pur- 
pose of laying a line on each side of 
the bridge was to balance the weight 
on the trestle. An interesting point in 
connection with this crossing was the 
fact that aluminum alloy brackets and 
rollers were used in its construction, the 























purpose being to minimize the weight ¢ 
such auxiliary equipment so that th 
weight of the pipe could be heavier. Pip 
of two wall thicknesses and two weigh 
was used. Pipe having 34-in. wall thick 
ness has a weight of 70.589 lb. a ft. 
that of 14-in. wall thickness a weight ¢ 
47.393 lb. a ft. 

Anchor blocks have been set on 
multiple river crossings, at each 16-in, 
valve and behind each header. At each 
crossing where extensive high water 
may be expected a tower platform has 
been built over the gate valves. This 
tower extends 2 ft. above the known high 
water mark. The valves have beem 





TABLE 2 


River and major water crossings 


equipped with a long stem that extends: 





























| | 
State Water crossing | Type of No. lines, Approximate 
H crossing size pipe length, 
MINE osc wieminnsiee nse | Colorado River.......... Aerial Single 24-in. 0.15 
| Bvanon BIVGP..... 2.0.20 Aerial Single 24-in. 0.29 
| Nueces River...... .| Submerged Single 24-in. 0.189 
| Guadalupe River... .| Submerged Three 16-in. 0.34 
| Trinity River...... ..| Submerged Three 16-in. 0.30 
; Angelina River.......... Submerged Three 16-in. 0.27 
Texas and Louisiana....... eS ere Aerial Single 24-in. 0.15 
MMMM coco secu hives cca OO aa Aerial Single 24-in. 0.40 
Bayou D'Arbonne....... Submerged Three 16-in. 0.19 
Ouachita River.......... Submerged Three 16-in. 0.26 
Sa ubmerg Three 16-in. 0.68 
Arkansas and Mississippi...| Mississippi River........ Bridge Two 18-in. 1.04 
OE ae Sunflower River......... Submerged Single 24-in. 0.14 
Tallahatchie River....... Submerged Single 24-in. 0.14 
IN 6575 :sic ce oeuare BUPalO TIVE... 06sec. Aerial Single 24-in. 0.13 
Tennessee River......... Submerged Three 16-in. 1.01 
Duok Biver............. Submerged Single 24-1n. 0.10 
Cumberland River....... Submerged | Three 16-in. 0.57 
RING 5 6.5510 sista tose cioisis LS eee a Aerial Single 24-in. 0.13 
Big Sandy River........ Submerged | Two 16-in. 0.25 
Kentucky River......... Submerged Single 24-in. 0.17 
West Virginia............. Kanawha River......... Submerged | Two 16-in. 0.28 
SS ere Submerged Single 20-in. 0.08 
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Lewis Perrault 


Ainsie Peru PERFORMANCE is second 
nature with us .. . and, fortunately, with most 


of those with whom we do business. Thus, while 


Perrault machines maintain a uniformly high level 


of quality in cleaning, coating and wrapping pipe, 
a great deal is due to the fact that we work with 
some of the best names in pipelining. The “best 
names” are relatively few, but they rightly include 
Tennessee Gas and Transmission Company on 
whose line Perrault machines, in the hands of 
some of the best operators in the pipeline con- 
struction field, played such an important part. Our 


congratulations to everyone for a job well done. 


PERRAULT BROTHERS—PIPE COATING AND WRAPPING MACHIN 
1130 NORTH BOSTON s TULSA 6, OKLAHOMA 


AGENTS FOR 
AMERICAN STEEL WORKS 
TAR KETTLES 
AND BURNERS 








hrough the bottom of the platform, 
naking it possible for a workman to 
reach the platform by boat and shut off 
the gas flow during high water should 
it be necessary. The blowoff valve also 
is equipped with an extension that can 
be operated from the platform. These 
platforms have been built at 9 major 
river crossings. 

Coating and wrapping of river pipe, as 
well as construction of aerial crossings, 
ire discussed in separate articles in this 
special section. 












































> Highway and railroad crossings. As 
would be expected in the case of a pipe 
line of this length, it was necessary to 
cross a great many highways and rail- 
roads. In fact, 274 highway and 62 rail- 
road crossings were made. All railroads 
ind the hard surfaced highways were 
bored and the 24-in. line pipe run inside 
28-in. casing. Each end of the casing was 
closed by a Dresser coupling and vents 
installed. When permissible, county 
highways and side roads were ditched. 


>» Pipe bending. Cold wrinkle bending 
was employed entirely to make the pipe 
fit the contour of the terrain. Two types 
of machines were used. In the case of 
one machine a hydraulic shoe was placed 
inside the pipe. Pressure supplied by a 






pump connected to the shoe expanded 
the latter at the same time the pipe was 
being pulled externally by means of a 
gasoline engine equipped with winches, 
forcing the wrinkle outward. 

The other machine employed a full 
circle outside bending shoe but no in- 
side shoe. Both machines are shown in 
accompanying photographs. 

The use of such equipment to make 
wrinkle bends cold has been found by 
experience to be a great time saver in 
the construction of pipe lines. 
>» Electronic holiday detector. To locate 
faults in coating. the Stearns electronic 
holiday detector was employed by all 
contractors. In checking for holidays the 
machine is rolled along the top of the 
pipe by a workman who operates a man- 
ual control, pushes the machine, and is 
an observer for one side of the pipe. The 
operator's helper serves as an observer 
on the opposite side. 

An audible alarm is given when a holi- 
day is found and the total number of 
holidays is registered on a meter. 

The assembled equipment weighs 
about 120 lb. The instrument itself con- 
sists of a voltage generator, bell alarm. 
panel light indicators, register, and au- 
tomatic controls. Other essential appur- 
tenances are a wet cell storage battery, 
a carriage of cast aluminum having re- 
silient rollers and insulated handles, a 
rotor assembly attached to the end of the 
carriage, which is used to propel the ex- 
ploring electrode, an exploring electrode 
consisting of spring wire close wound 
and with connectors at the ends that are 
conveniently engaged and disengaged. 
and a trailing ground cable. 

Uniform inspection is given regardless 


Left—Wrinkle bends of this 
type were all made cold. Be- 
low—The Mississippi River was 
crossed by carrying two 18-in. 
lines on the Greenville Bridge. 


of terrain due to the fact that the equip. 
ment rides on the line. 

The detector was designed and cop. 
structed by D. E. Stearns, engineer for 
the United Gas Pipe Line Company, sey. 
eral years ago and has been improved 
upon by him since that time. 
> Main line block valves. Worm gear 
operated lubricated plug valves have 
been installed on the main line at an 
average of every 10 miles, providing an 
immediafe shut-off and minimum pres. 
sure drop through the valves. Although 
of main line size, these valves have a 
restricted area through the plug but are 
designed so that there is a venturi effect 
of the flow of gas through the valves, 
thereby producing a minimum pressure 
drop. The main line valve assemblies, as 
well as the river crossing headers, were 
completely prefabricated. The valves, 
having watertight 7-ft. gear extension, 
were installed without valve boxes. As 
soon as critical materials and fabricat- 
ing facilities are available these valves 
will be equipped with automatic shut- 
off devices. In addition to the main line 
valves, automatic shut-off valves are to 
be installed at critical and inaccessible 
places on the line, a drop in pressure 
serving to close them and shut off flow 
of gas. 
> Testing the line. As construction pro- 
gressed, the line was tested for leaks in 
10-mile sections. Before applying pres- 
sure a scraper was run through the line 
to clean it of foreign matter. This 
scraper, or “pig,” which was propelled 
through the line by gas flow, scouring 
the pipe, removing dirt, mill scale, water 
and debris, was of special design. The 
body of the cleaning tool is of welded 
steel squirrel-cage construction with the 
ends closed. There are two steel wire 
brushes the bristles of which are made 
of high-carbon tempered steel. Two cups 
are made of synthetic rubber, are tough. 
oil-resistant and abrasion-resistent. One 
brush and cup are bolted together at 
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DRESSER STYLE 38 COUPLING 


i : : ; For All Kinds of Plain-End Pipe 
- Joining—Sizes %” 1D to 24” OD 
ne 
lis 
ed 


completeness of the Dresser line of pipeline products is an : DRESSER 
t to everyone handling pipe. No matter how large or small STYLE 40 


Long Sleeve 

















job, how simple or complicated, if pipe is to be joified— 
ers can join if. - : 


ie Dresser makes over a hundred different pipeline products in 

7 3 a ae . . . D - E $ $ E R 
ps very size from %4" to 96” in diameter—couplings; fittings, re- 
‘ & a. ; STYLE 39 
ne pair clamps, sleeves. Every Dresser product is ready-made. Some neieien 





vire only the simplest assembly. Others are completely fac- Coupling 
-assembled, all ready to slip on and tighten. In either case : 
only tool ever needed is a wrench. 


To users of Dresser Products the versatility of the line, the com- DRESSER 
te size range, and the speed with which Dressers join or re- STYLE 62 
pipe mean time and money saved. coaien 





Send us your inquiries for any quantity—for any pipeline con- 
ion or maintenance work. 


















DRESSER 


STYLE 83 
Casing Bushing 


DRESSER 


BELLMASTER 


(Style 85) 
For Cast Iron Pipe 


MRESSER MANUFACTURING COMPANY =, =" 









Conade: Dresser Manufacturing Co., Lid., 60 Front St., West, Toronto, Ont. 





ONE OF THE DRESSER INDUSTRIES STYLE 90 
RADFORD, PENNSYLVANIA Super-Service 


Fittings 
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‘Houston Office and Warehouse: 1121 Rothwell St., Houston, Texas 




















each end of the scraper, supported by 
steel plates welded to the body. 

The extremely stiff bristles enable the 
brush to loosen dirt and mill scale and 
to polish the pipe walls as the scraper 
is propelled through the line. The flex- 
ible lips of the rubber cups press uni- 
formly against the pipe wall, wiping the 
surface clean. As the lips wear they are 
expanded by gas pressure and maintain 
a firm contact with the pipe. The weight 
of the scraper is carried by the brushes 
as well as the cups, thus reducing unit 
loading to a minimum. 

\ small hole in the rear end of the 
scraper body and perforations in the 
brush bodies permit a portion of the gas 
to bypass the scraper, purging brush 
bristles and blowing ahead the loosened 
dirt and scale. In a new pipe line this 
feature provides for safe gas-air mixture. 

Finally, the short body of the equip- 
ment, unsupported in the middle, en- 
ables the scraper to traverse safely sharp 
pipe bends. 

After the section of line was thus 
blown, the main line valves were set and 
1 preliminary test ‘pressure of 250 lb. 
applied, this pressure being allowed to 
remain for a minimum period of 24 
hours. A dead weight gauge was con- 
nected to the section of line to indicate 
the gas pressure. A recording thermo- 
meter was also installed to give a record 
of temperature. Pressure readings were 
taken from the dead weight gauge at 
specified intervals, usually about every 
30 minutes, to determine the rate of pres- 
sure drop. From this record of pressure 
drop and knowledge of temperature dur- 
ing the same time interval, the amount 
of gas leakage could be calculated. 

The preliminary test was followed by 
a final pressure test of 800 lb. In addi- 
tion the line was fire tested, which con- 
sisted of a workman walking the line 
with a torch. By this means holes were 
found that drop in pressure did not re- 
veal, 
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>» Gathering system. The gathering sys- 
tem consists of 15,500 ft. of 1234-in. by 
0.340-in. pipe, 25,500 ft. of 18-in. by 
34.in. pipe, and 6,000 ft. of 1034-in. by 
5/16-in. pipe. The system connects the 
Wardner, Gulf Plains, and Coastal cyc- 
ling plants, source of gas supply, with 
the dehydration plant, the capacity of 
the line ranging from 225,000,000 to 
300,000,000 cu. ft. a day. 

The system is designed to operate at 
1000 Ib. per sq. in. gauge at the Ward- 
ner and Gulf Plains cycling plants, and 
at 900 lb. per sq. in. gauge at the Coastal 
plant, delivering gas to the dehydration 
plant at a pressure of 800 lb. per sq. in. 
gauge. 
>» Measuring stations. The pipe-line sys- 
tem has been provided with three types 
of measuring stations: Purchase gas 
meter stations, sales meter stations, and 
check meter stations. The three initial 
purchase meter stations are in Nueces 
County, Texas. The stations at Wardner 
and Gulf Plains cycling plants are de- 
signed to operate under the initial de- 


Above—Electric welding opera- 
tor at work. Below—Rocky ter- 
rain requiring air hammers and 
hand workmen to make the ditch. 





THE 


sign of the transmission system at a 
capacity of 100,000,000 cu. ft. a day at 
a pressure base of 16.7 lb. per sq. in, 
The measuring station at the Coasta] 
plant is designed to operate at a capacity 
of 25,000,000 cu. ft. a day at a pressure 
base of 16.7 Ib. per sq. in. 

In the gas laboratory on the Texas end 
of the line, a gravitometer has been jn. 
stalled for recording specific gravity of 
the inlet gas. A calorimeter, installed at 
the same place, records the heat value 
of the inlet gas. A portable specific gray. 
ity balance also has been provided for 
the purpose of making tests at the va. 
rious measuring stations. 

There are three sales meter stations 
on the system, two for deliveries to the 
United Fuel Gas Company and one for 
deliveries to the Hope Natural Gas Com. 
pany. The sales meter station situated 
at the discharge of compressor station 
No. 14, Burnaugh, Kentucky, delivers 
gas to United at a pressure of 475 lb. 
per sq. in. gauge and will handle be. 
tween 35,000,000 and 45,000,000 cu. ft. 





of gas a day at a pressure base of 15.025 
lb. per sq. in. Two of the sales metering 
stations are near the point at which the 
20-in. main line crosses United Fuel Gas 
Company’s S-7 12-in. line near Clen- 
denin, West Virginia. One station de- 
livers gas to United at a pressure of 475 
lb. per sq. in. gauge and at a capacity 
of 55,000,000 to 65,000,000 cu. ft. a day, 
with a pressure base of 15.025 lb. per 
sq. in. The third station delivers gas to 
Hope Natural Gas Company at its Corn- 
well station, at a pressure of 475 lb. per 
sq. in. gauge with a pressure base of 
15.025 lb. per sq. in. The capacity is 
100,000,000 cu. ft. of gas a day. 

At the measuring station near Bur- 
naugh a recording gravitometer and @ 
recording calorimeter have been in- 
stalled in connection with the outlet 
measurement. 

One check meter station is situated at 
the dehydration plant near Pintas Creek, 
Nueces County, Texas, another near 
Grand Ecore, Louisiana, and the third 
near Dickson, Tennessee. The station at 
the dehydration plant, in addition to 
functioning as a check meter station, 
also serves as proportioning meters m 
regulating the flow of gas to the contac 
tors in the dehydration plant. This meter 
station is designed to operate at a pres 
sure of 850 lb. and has a capacity under 
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finished. We 
deeply appreciate 
the fine cooperation 
of all who 
participated in 
this wartime project. 
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Above—Cornwell Station of Hope Natural Gas Company, terminal point of 
the line. Below—Using dragline and suction pump in making river crossing. 
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Ruberoid Asbestos Pipe Line Felt, being applied on the new, record- 
breaking, natural gas pipe line of the Tennessee Gas & Transmission Co. 


® On pipe lines all over America, as on this latest 


“big inch,” Ruberoid Asbestos Pipe Line Felt is R U KB E ROI D 
doing its share to protect vital fuel arteries . . . just 


one of the many Ruberoid products giving indis- 
pensable service to the oil industry. 
Selling Agents for Oklahoma, Texas and Louisiana: 


Ruberoid Asbestos Pipe Line Felt is specified by 


engineers because it gives maximum protection R. B. HALL AND COMPANY 

under the most severe conditions. It’s chemically Magnolia Building, Dallas 1, Texas 

inert, moOisture-resistant, protects from electrolysis. The RUBEROID Co., 
For further details, write for Executive Offices: 500 Fifth Ave., New York 18, N.Y. 
our Industrial Bulletin “E.”’ Southern Office: Mobile, Alabama 


PIPE LINE MATERIALS, THERMAL INSULATIONS AND BUILDING PRODUCTS A’ 
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Two operations in pressure weld- 
ing. Bottom—Lining up pipe. 
Top—Heating ends of joints 
before applying the pressure. 


initial design of the transmission 
system of 225,000,000 cu. ft. a day at a 
pressure base of 14.73 lb. per sq. in. 
he stations at Grand Ecore and Dick- 
on are designed to operate at a pressure 

{ 750 lb. and at a capacity ranging from 
125,000,000 to 300,000,000 cu. ft. a day 
it a pressure base of 14.73 lb. per sq. in. 

These three stations were installed to 
provide a check on the amount of gas 

indled and to provide a means of isolat- 
ng leakage in the system. 

Gas used as fuel at the plants and in 
the cottages also is measured. Propor- 
tioning meters placed on the scrubbers 
it the inlet of each compressor station 

d distribute the load to the scrubbers, and 
charts from the proportioning meters 
in be used as a station operating con- 
trol check on the flow of gas into the 
plant. 
> Communications system. The com- 
munications system consists of a single 
talking circuit leased from the American 
felephone and Telegraph Company. At 
the Tennessee main office in Houston, 
Texas, there is a PBX termination, and 
, standard telephone termination has 
been installed at each of the compressor 
tations, at the northern division head- 
quarters in Bowling Green, The Chicago 
Corporation office at Corpus Christi, the 
dehydration plant, each of the three de- 
livery stations, and at the toll bridge 
office of the Greenville Mississippi River 
bridge. There is also local telephone 
service at each of the compressor sta- 
tions, the main office, and the dehydra- 
tion plant. 


>» Employee housing. A total of 27 em- 
ployee houses have been constructed at 
the compressor stations and dehydration 
plant. There are four houses at each of 
compressor stations 2, 4, 8, 10, Er. and 
14, two houses at station 6, and one at 
the dehydration plant. These houses 
were necessary because of the fact that 
some employees are on 24-hr. call, and 
also because of the remote location of 
the stations, which makes it impossible 
to house all employees in nearby towns. 
>» General contractors. General contrac- 
tors consisted of the following: 

Austin Bridge Company—Buffalo and 
Dix river aerial crossings. 

Bechtel-Dempsey-Price — sections 7 
and 9 of main line. 

grown and Root, Inc.—section 3 of 
main line. 

Coastal Water Well Company—water 
wells at stations 2, 4, 6, and 8. 

J. R. Horrigan Construction Company 

sections 8, 9, and 10 of main line. 

Elmer R. Lapsley — water wells at 
stations 10, 12, and 14. 

Holloway Welding Works—tie-in to 
Southern Natural Gas Company on sec- 
tion 4 in Louisiana. 

Henry Lemons and Company — gath- 
ering lines and pipe rack. 

Midwestern Engineers—section 4 of 
main line, and submerged crossings on 
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the Ouachita, Big Sandy, and Kanawha 
rivers, and Bayou D’Arbonne. 

Pipe Line Construction Corporation— 
section 11 of main line, and submerged 
crossing of Elk River. 

Pittsburgh-Des Moines Steel Com- 
pany — aerial crossings of Colorado, 
Brazos, Sabine, and Red rivers, and in- 
stallation of pipe on Greenville Bridge. 

W. J. Riley—residences at compressor 
stations. 

N. A. Saigh Company — sections 2 
and 3, of main line. 

Ray L. Smith Construction Company 
—-section 4 of main line. 

Linwood Smith—levee work on Mis- 
sissippi River bridge crossing. 

The Stearns - Roger Manufacturing 
Company—all compressor stations and 
warehouses at stations, dehydration 
plant, Wardner, Gulf Plains, and Coastal 
measuring and regulating stations, 


Louisiana and Tennessee check meter 
stations, and sales meter station No. 1 for 
United Fuel Gas Company at Burnaugh, 
Kentucky. 

Swinerton-Walberg Company — seéc- 
tion 8 of main line. 

Williams Brothers Corporation—sec- 
tions 1, 4, 5, 6, and 8 of main line, tie-in 
to Memphis Natural Gas Company at 
compressor station 7, submerged cross- 
ings of Nueces, Guadalupe, Trinity, 
Neches, Angelina, Sunflower, Talla- 
hatchie, Tennessee, Duck, Cumberland, 
and Kentucky rivers, submerged cross 
ing of Clear Lake, and low land pipe for 
Mississippi River bridge crossing. 
> Principal sub-contractors. Principal 
sub-contractors were as follows: 

J. B. Barbour Trucking Company — 
pipe stringing. ; 

J. L. Cox and Company—pipe string 
ing. 
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C. Hobson Dunn Company — pipe 


inging. 

Parkhill Truck Company—pipe 
ringing. 

The Pressure Weld Company— 
elding of pipe. 


Cc. & — right-of-way. 

|. R. Vanderveer and Son—pipe 
tringing. 

Consultants. 


ww 


Consultants in engi- 
ering and accounting included: . 
\rthur Andersen and Company — 
msultants in connection with ac- 
sunting system and installation, tax 

roblems, and special audits. 
srokaw, Dixon and McKee 

eering consultants. 
Matthews and Kenan—design of 


engi- 


aerial suspension river crossings in 
Texas and Louisiana. 

Parkhill-Wade (Henry N. Wade)— 
consultant of The Stearns-Roger Manu- 
facturing Company in the design of com- 
pressor stations and the dehydration 
plant. 

Starr Thayer — consultant on pipe 
coating and cathodic protection. 


» Engineering services. Engineering 
services were performed by: 

Huey and Cage—survey and mapping 
of Louisiana, Arkansas, Mississippi, 
Tennessee, and Kentucky. 

Moody Engineering Company — in- 
spection of pipe at the mills. 

Southern Mapping Company—survey 
and mapping of Texas and West Vir- 
ginia. 

Tobin Aerial Survey Company — 
1erial mosaic mapping of Texas and 
Louisiana. 


> Manufacturers and suppliers. Manu- 
facturers and suppliers of equipment 
were as follows: 

Allied Steel Products Corporation— 
steel buildings, fabricated structural 
steel and supports. 

American Air Filter Company—in- 
take filters and backfire relief valves. 

Barrett Division of the Allied Chem- 
ical and Dye Corporation—primer and 
enamel. 
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Bethlehem Steel Co.—studs and nuts. 

Bethlehem Supply Company—miscel- 
laneous supplies. 

Birmingham Tank Company — road 
crossing casing. 

Blaw-Knox Company—fabricated pip- 
ing. 

Bowser, Inc.—oil pumps. 

Buckeye Traction Ditcher Company— 
ditching machines. 

Buffalo Pumps, Inc.—sump pumps. 

Braden Steel Corporation—steel 
buildings. 

Bucyrus-Erie Co.—bullgraders. 

Byron-Jackson Company—centrifugal 
pumps. 

Cardwell Mfg. Co.—sidebooms and 
backfillers. 

Carey, Philip, Manfacturing Company 
—pipe line felt. 

Caterpillar Tractor Company—trac- 
tors and bulldozers. 

Chicago Bridge and Iron Works— 
tanks. 

Cleveland Trencher Company—ditch- 
ing machines. 

Coastal Supply Company — miscel- 
laneous supplies. 

Continental Supply Company — mis- 
cellaneous supplies. 

Cooper-Bessemer Corporation—gas 
compressors. 

Crane Company, The—iron valves. 

Crutcher-Rolfs-Cummings — pipe 


maul 





All bends were made cold, two 
types of machines being used. 
Above—This machine employed 
a full circle outside bending 
shoe but no inside shoe. Left— 
A hydraulic shoe was used in- 
side the pipe with this machine. 
Below—Main line valves. 





bending equipment, cleaning and prim- 
ing machines, coating and wrapping ma- 
chines. 
Cyclone Fence Division of American 
Steel and Wire Company—steel fence. 
Daniel Orifice Fitting Company—it- 
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C. Hobson Dunn Company — pipe 

inging. 

Parkhill Truck Company—pipe 
ringing. 

The Pressure Weld Company— 
elding of pipe. 

C. S. Seal—clearing right-of-way. 

|. R. Vanderveer and Son—pipe 
tringing. 

Consultants. Consultants in engi- 
ering and accounting included: 

\rthur Andersen and Company — 
msultants in connection with ac- 
unting system and installation, tax 
roblems, and special audits. 

Brokaw, Dixon and McKee 
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aerial suspension river crossings in 
lexas and Louisiana. 

Parkhill-Wade (Henry N. Wade)— 
consultant of The Stearns-Roger Manu- 
facturing Company in the design of com- 
pressor stations and the dehydration 
plant. 

Starr Thayer — consultant on pipe 
coating and cathodic protection. 


» Engineering services. Engineering 
services were performed by: 

Huey and Cage—survey and mapping 
of Louisiana, Arkansas, Mississippi, 
Tennessee, and Kentucky. 

Moody Engineering Company — in- 

pection of pipe at the mills. 

Southern Mapping Company—survey 
and mapping of Texas and West Vir- 
ginla. 

Tobin Aerial Survey Company — 
aerial mosaic mapping of Texas and 
Louisiana. 
> Manufacturers and suppliers. Manu- 
facturers and suppliers of equipment 
were as follows: 

Allied Steel Products Corporation— 
steel buildings, fabricated structural 
steel and supports. 

American Air Filter Company—in- 
take filters and backfire relief valves. 

Barrett Division of the Allied Chem- 
ical and Dye Corporation—primer and 
enamel. 
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Bethlehem Steel Co.—studs and nuts. 

Bethlehem Supply Company—miscel- 
laneous supplies. 

Birmingham Tank Company — road 
crossing casing. 

Blaw-Knox Company—fabricated pip- 
ing. 

Bowser, Inc.—oil pumps. 

Buckeye Traction Ditcher Company— 
ditching machines. 

Buffalo Pumps, Inc.—sump pumps. 

Braden Steel Corporation—steel 
buildings. 

Bucyrus-Erie Co.—bullgraders. 

Byron-Jackson Company—centrifugal 
pumps. 

Cardwell Mfg. Co.—sidebooms and 
backfillers. 

Carey, Philip, Manfacturing Company 
—pipe line felt. 

Caterpillar Tractor Company—trac- 
tors and bulldozers. 

Chicago Bridge and Iron Works— 
tanks. 

Cleveland Trencher Company—ditch- 
ing machines. 

Coastal Supply 
laneous supplies. 

Continental Supply Company — mis- 
cellaneous supplies. 

Cooper-Bessemer Corporation—gas 
compressors. 

Crane Company, The—iron valves. 

Crutcher-Rolfs-Cummings — pipe 
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All bends were made cold, two 
types of machines being used. 
Above—This machine employed 
a full circle outside bending 
shoe but no inside shoe. Left— 
A hydraulic shoe was used in- 
side the pipe with this machine. 
Below—Main line valves. 





bending equipment, cleaning and prim- 
ing machines, coating and wrapping ma- 
chines. 
Cyclone Fence Division of American 
Steel and Wire Company—steel fence. 
Daniel Orifice Fitting Company—® 
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ents, gauges, controls, meters, me- 
runs and fittings. 
lresser Manufacturing Company — 
sleeves and casing bushings. 
Rowe Foundry and Machine Com- 
river clamps. 
isher Governor Company—pressure 
lators and engine governors. 
sher Research Laboratories—pipe 
locater. 

Fleetweld-Big Three Welding Com- 
ny—-welding rod. 

Fort Worth Structural Steel Company 
fabricated structural steel and sup- 
Foxboro Company, The—instruments, 

1uges and controls. 

General Electric Supply Corporation 

electrical supplies. 

Glidden Company, The — electrical 

pplies. 

Graybar Electric Company—electrical 

pplies. 

Grinnell Co., The—welding fittings. 
riscom-Russell Co.—gas coolers. 
sustin-Bacon Manufacturing Com- 

fire fighting equipment. 

Hampton, M. F., and Company—weld- 
sleeves. 

Hanlon-Waters, Inc.—pressure con- 
] 

Hercules Supply Company—miscella- 

us supplies. 

Hilliard Corporation, The—oil purify- 

units. 

Horn, A. C., Company—paint. 
Horrigan, Jr., Construction Company 
pipe bending equipment. 

Houston Oil Field Material Company 
miscellaneous supplies. 

Houston Pipe and Steel Company— 

ibricated piping. 

Ingersoll-Rand Company — generator 
gines, centrifugal pumps and air com- 

ressors. 

International Harvester Co.—tractors, 

ucks, engines, bullgraders. 


Johns-Manville Sales Corporation — 
pipe-line felt. 

Kilbourn Engineering Company— 
studs and nuts. 

Ladish Drop Forge Company—steel 
flanges. 

Limbert, The George, Company—fab- 
ricated piping. 


ay 


Lloyd Metal Foundry Company—river 
clamps. 

Lunkenheimer Co.—brass valves. 

Manning, Maxwell and Moore—pres. 
sure gauges. 

Marley Company—cooling towers. 

Maxim Silencer Company — exhaust 
silencers. 


Above—Scraper that cleaned interior of pipe before sections 
were tested. Below—Cleaning machine negotiating a sharp sag. 
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Meet John S——— and Mary D——— 


John works at an electronics plant on 
Long Island, and makes $85 a week. Al- 
most 16% of it goes into War Bonds. 


Mary has been driving rivets into the 
hide of one bomber after another out at 
an airplane plant on the West Coast. 
She makes $55 a week, and puts 14% 
of it into War Bonds. 


John and Mary are typical of more 
than 27 million Americans on the Pay- 
roll Savings Plan who, every single 
month, put a half a BILLION dollars 
into War Bonds. That’s enough to buy 


These people 
buy a battleship 


—every week | 


one of those hundred-million-dollar bat- 
tleships every week, with enough money 
for an aircraft carrier and three or four 
cruisers left over. 


In addition, John and Mary and the 
other people on the Payroll Plan have 
been among the biggest buyers of eztra 
Bonds in every War Loan Drive. 


When you come to figure out the total 
job that John and Mary have done, it’s 
a little staggering. 


They’ve made the Payroll Savings 
Plan the backbone of the whole War 
Bond-selling program. 






They’ve helped keep prices down and 
lick inflation. 


They’ ve financed a good share of our 
war effort all by themselves, and they’ ve 
tucked away billions of dollars in sav- 
ings that are going to come in mighty 
handy for both them and their country 
later on. 


When this war is finally won, and we 
start giving credit where 
credit is due, don’t forget 
John and Mary. After the 
fighting men, they deserve a 
place right at the top of the 
list. They’ve earned it. 





You've hacked the attack—now speed the Victory! 
WILLIAMS BROS. CORP. 


GENERAL CONTRACTORS ENGINEERS 
Oil e Gas ° Gasoline ° Water 
Pipe Lines and Pump Stations 
NEW YORK ° TULSA ° ATLANTA ° HOUSTON 
This is an official U.S. Treasury advertisement—prepared under auspices of Treasury Department and War Advertising Council 
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VeCann Steel Company — fabricated 
tructural steel and supports. 
Merco-Nordstrom Valve Company— 
plug valves. 
Merkin, H. J., Paint Company—paint. 
Mosher Steel Company — fabricated 
tructural steel and supports. 
National Supply Company — miscel- 
laneous supplies. 
National Tube Company—pipe. 
Niland, Tom, Equipment Company— 
nstrument boards and flywheel guards. 
Noland Company, The — fabricated 
piping. ‘ 
Oil Tool Manufacturing Company— 
miscellaneous supplies. 
Parsons Co.—ditching machines. 
Peden Iron and Stee] Company—mis- 
cellaneous supplies. 
Pelican Well Tool and Supply Com- 
pany—welding fittings. 
Penberthy Injector Company—liquid 
evel gauges. 
Pennsylvania Forge Company—weld- 
ing fittings. 
Perrault Brothers—-coating and wrap- 
ping machines. 
Pittsburgh-Equitable Meter Company 
orifice meters. 
Refinery Supply Company — miscel- 
laneous supplies. 
Republic Steel Corporation—pipe. 
Republic Supply Company — miscel- 
laneous supplies. »+ 
Rex Supply Company—studs, nuts. 
Roebling’s Sons Co., John A.—cables 
nd suspenders on aerial crossings. 
Ruberoid Company—pipe line felt. 
Smith, A. O., Corporation—pipe, road 
crossing casing, welding fittings and 
welding rod. 


Right—Casing a road crossing. 
Below—Making a lake crossing. 


" . 


Southern Electric Supply Company 
electrical supplies. 

Standard Asbestos Manufacturing 
Company—asbestos insulation. 

Standco Bolt Co.—studs and nuts. 

Stearns-Roger Manufacturing Com- 
pany, The—pressure vessels. 

Taylor Forge Co.—welding fittings. 

Trimount Instrument Co.—gauges. 

Tube Turns, Inc.—welding fittings. 

Wailes-Dove Hermiston Corporation 
-—primer and enamel. 

Warren Electric Company—electrical 
supplies. 

Westinghouse Electric and Manufac- 
turing Company — generators, electric 
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motors and exciters; cathodic protection 
equipment. 

Williamson, T. D., Inc.—-scraper. 

W-K-M Company—cleaning and prim. 
ing machines. 

Worthington Pump and Machinery 
Corporation — gas compressors, gengp, | 
ator engines, centrifugal pumps and aig: 
compressors. 

Wright Manufacturing Division g 
American Chain and Cable Company— 
chain hoist. 

Wyatt Metal and Boiler Works—tanks 
and road crossing casing. 

Youngstown Sheet and Tube Company 
—pipe. kk 
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x Z~ designed and built to process 
iy Pf the ultimate load of 300 million 
‘sf cubic feet of natural gas per 
day for introduction into the 

24” main transmission line. 
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Compressor Stations and Dehydration Plant \" 


By HAROLD F. DAWE* and HENRY N. WADE} 


Tue construction program of the Ten- 
nessee Gas and Transmission Company 
24-in. pipe line included 7 compressor 
stations and a dehydration plant. In the 
7 stations, 6 will recompress the gas 
through approximately the same ratio at 
1.86, whereas the last station will com- 
press the gas to two different pressures 
at approximately 900 lb. and 475 lb. for 
split deliveries into the receiving sys- 
tems. Under its own pressure the gas 
will -move into the dehydration plant and 
to the suction side of the first compressor 
station situated about 160 miles down the 
line. The average spacing between sta- 
tions is about 169 miles, with the spac- 
ing increasing slightly as distances from 
the source increase. The stations were 
spaced according to calculations based 
upon the best pipe-line economics, and 
in an overall pipe-line length of 1179 
miles of 24 in. pipe. The exact geograph- 
ical location, spacing, and compression 
ratios of the compressor stations are 
tabulated in Table 1. 

At present, the gas enters 3 purchase 
gas metering stations under natural well 


*Gas Engineer with The Stearns-Roger Man- 
ifacturing Company, Denver, Colorado. 

tChief Engineer, Parkhill and Wade, Los 
Angeles, California. 


pressure after it has passed through sev- 
eral high pressure absorption plants for 
extracting the gasoline, situated at the 
Wardner and Coastal cycling plants of 
The Chicago Corporation and at the 
Gulf Plains plant of the Gulf Plains Cor- 
poration. The Wardner and Gulf Plains 
metering stations each has a maximum 
capacity of approximately 150,000,000 
cu. ft. per 24 hr. whereas the Coastal 
metering station may operate at an ap- 
proximate maximum capacity of 75,- 
000,000 cu. ft. per 24 hr. The present de- 
mand on these 3 purchase gas metering 
stations will be approximately 225,000,- 
000 cu. ft. From the purchasing stations, 
the gas enters into a pipe system where 
it is transferred to the dehydration plant. 
From the dehydration plant the gas flows 
directly into the 24-in. pipe line and 
thence under its own pressure to the first 
of the compressor stations. 

The present design of the line calls 
for delivery of 207,000,000 cu. ft. per 
24 hr. of natural gas to the last station. 
From the last station 150-165,000,000 cu. 
ft. per 24 hr. will be delivered through 
a 20-in. pipe line to the Hope Natural 
Gas Company, Cornwell station, and 35- 
45,000,000 cu. ft. per 24 hr. will be sent 


q 
: 


through a 12-in. pipe line to the United 
Fuel Gas Company, near Clendenin, 
West Virginia. 

The ultimate design contemplates that 
293,500,000 cu. ft. per 24 hr. will enter 
the pipe line at the dehydration plant 
and the last station will receive approxi. 
mately 262,000,000 cu. ft. per 24 hr. The 
difference between delivered fuel and en. 
tered fuel is due to fuel consumed in 
operating the pipe line. 

The 7 stations, at present, are num- 
bered evenly, 2, 4, 6, 8, etc. This has 
been done in order that the ultimate de. 
sign, which calls for interposing addi- 
tional stations ahead of and between the 
present stations, will result in consecu- 
tive numbering, 1, 2, 3, 4, 5, etc. 

The purchase gas metering stations, | 
the dehydration plant, and the 7 com. 
pressor stations were designed and con- 
structed by The Stearns-Roger Manv- 
facturing Company, and Parkhill and 
Wade were general consultants. In gen- 
eral, the design of the transmission line 
and compressor stations has followed 


Scrubbers at East Bernard, Texas; 


compressor building in background. 
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ILLUSTRATING ONLY A FEW OF HUNDREDS OF FISHER CONTROLLERS 
ON THE TENNESSEE GAS & TRANSMISSION CO. PIPE LINE 
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Fisher “Giant” type pressure and 
flow control valves on the collect- 
ing system at recycling 
plant. 
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Fisher fuel gas control regulators 
on generator engines at a Mis- 
sippi station. 














Fisher high pressure Level-Trol 
and diaphragm valve at a de- * — Wizard Pilot operated at one 
hydration plant. of the many pumping stations. 
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lines intended to result in the utmost 
savings in material and labor consistent 
with safe and economical operation. It is 
felt that the following resume of some of 
the engineering details may be of inter- 
est and value at this time. 


DEHYDRATION PLANT 


> Design of piping. The piping at the 
dehydration plant was designed accord- 
ing to Section 3, Division 2, of the Code 
for Pressure Piping promulgated by the 
American Standard Association under 
the designation ASA-B-31.1-1942. This 
design made use of the standard setup 
in this section for oil and gas piping in- 
side refinery limits. 

> Plant description. The dehydration 
plant is located approximately 5 miles 
west of the town of Driscoll, Texas, and 
is the gas source for the 24-in. pipe line. 
The gas entering the pipe line is de- 
hydrated by passing through a diethylene 
glycol unit. This unit is designed for a 
working pressure of 840 lb. and will 
handle a maximum of 300,000,000 cu. ft. 
of gas per 24 hr. The plant is designed 
to depress the dew point of the gas pro- 
cessed about 50°F., below the incoming 
temperature, which will be 80°F., or 
below, throughout the year. Thus, the 
dew point of the gas in all parts of the 
system will not be more than 30°F. at 
the outlet of the compressor stations and 
will decline somewhat below this tem- 
perature as the pressure drops between 
stations. Experience has shown that this 
dew point is adequate to protect against 
freezing or the formation of hydrates on 
all transmission lines, except possibly in 
one or two of the coldest, most norther- 
ly, parts of the country. The flow sheet 
for the dehydration plant is given on 
Page 158. 
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Auxiliary engines. 


The gas enters the dehydration plant 
through an 18-in. pipe line with pressure 
reduced from 900 to 840 lb. through 8- 
in. pressure reducing regulators, in du- 
plicate. Each regulator is designed to 
handle 225,000,000 cu. ft. per 24 hr., 
with a 35-lb. pressure drop. A bypass 
cuts out one or both of the regulators. 

The gas from the regulators enters an 
18-in. header and flows into a battery of 
3 contactors in parallel, where the gas 
is intimately contacted with concentrat- 
ed diethylene glycol, which, being hy- 
groscopic, absorbs moisture present in 
the natural gas, and thus depresses the 
dew point. 

The contactors are 78 in. in diam. and 
have a net shell length of 31 ft. 6 in. The 
units each contain 2 scrubber sections 
and 4 contact trays. The contactors are 
of API-ASME code design, fully stress 
relieved and x-rayed. 

The gas, on leaving the 3 contactors, 
flows through 12-in. pipe and through a 
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12-in. meter run. There is a recording 
flow-meter on each run and a recording 
thermometer installed on 2 of the 3 runs. 
The recording thermometers are so ar- 
ranged that one unit covers two runs for 
check purposes. These runs constitute 
the principal meeting point at present 
for all gas entering the 24-in. line. 

The gas leaving the meter runs is con- 
ducted through a header to a duplicate 
regulator setting where the pressure is 
reduced from 825 to 750 lb. through 
either or both of two 8-in. pressure re- 
ducing regulators in parallel. Each regu- 
lator is designed to handle 300,000,000 
cu. ft. of gas per 24 hr. at 75 lb. per sq. 
in. gauge pressure drop. A bypass and 
block valves cut out one or both regula- 
tors. The gas from these regulators con- 
stitutes the supply source of gas for the 
24-in. pipe line. 

The diethylene glycol from the con- 
tactors, slightly diluted with water, is 
drained from the contactors into a re- 
turn line by a liquid level control mount- 
ed on the contactor. The glycol then 
flows to the heat exchange system, con- 
sisting of 7 shell-and-tube heat exchange 






































TABLE 1 
Design data—compressor stations— initial design ' 

Station | Miles Horse- | Installed | No. of | Pressure absolute | Com- 
number Location station to | power horse- | units ression 
} station | required power | Suction | Discharge® ratio. 

2  |East Bernard, Texas......| 162.57 | 8,801 | 9,000 | 9 410 760 «| 1.86 

4 Jasper, Texas... . ....| 157.40 | 8,696 9,000 | 9 416 759 1.86 
6 West Monroe, Louisiana 160.10 8,592 | 9,000 | 9 416 | 772 1.86 

8 |Batesville, Mississippi.....| 173.81 | 8676 | 8000 | 8 | 409 | 772 | 1.89 
10 | Lobelville, Tennessee.....} 166.70 | 7,685 8,000 | 8 438 | 772 1.76 
12 Campbellsville, Kentucky.| 178.63 8,234 8,000 | & 416 | 769 1.85 
14 Burnaugh, Kentucky... .. 180.70 7,042 7,000 | 7 416 | 761 1.83 

Total. ........... 1179.91 | $7,726 | 58,000 | 58 | | 
' 








*Pressure base. 14.73 Ib. per sq. in. abs. 
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The longest gas pipe line 
since 1932, built by Tennessee Gas and Transmis- 
sion Co., extends from Corpus Christi, Texas to 
Cornwall Station, West Virginia, a distance of 
1265 miles. 

Along the line seven compressor stations main- 
tain the pressure in the 24-inch pipe which is 
designed for an operating pressure of 750 pounds. 
All of these stations are completely equipped with 
Maxim Silencers as shown above on the Bernard, 
Texas, station. . 

Wherever there is need for silencing, on engine 
exhaust, compressor intake, blowers, steam or air 
discharge, Maxims can be counted on to give long, 
trouble free service. Maxim engineers will be glad 
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to work out the best solution to your particular 
problems. Illustrated bulletins on all types of 
Maxim Silencers are available and will be sent 
promptly on request. Simply write to the address 
listed below, giving details of the job you want 


to do. 
x ke *e & 


A new development, Maxim Heat Recovery 
Silencers, provide in addition to silencing, the 
recovery of waste exhaust heat to produce 
steam or hot water for heating or processing 
operations, Heat Recovery Silencers are described 
in Maxim Bulletins WH-100, WH-101, WH-102 
and WH-103. 





THE MAXIM SILENCER COMPANY 
90 Homestead Ave., Hartford, Conn. 


MA Xi Mi 
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units’ in series, where it flows through 
the tubes and is heated by the reconcen- 
trated glycol from the still. 

Between the second and third ex- 
changer units in the series, the glycol is 
passed through a reflux condenser 
mounted on the top of the glycol still. 
This condenser serves to condense water 
reflux for the still from the water vapor, 
and further heats the glycol. This re- 
flux condenser may be partially bypass- 
ed by a vernier hand control valve, as 
required. The glycol then returns to the 
third exchanger unit and flows through 
the remaining units, extracting addi- 
tional heat from the lean glycol until it 
finally enters the glycol still feed tray. 

The glycol still is 30 in. in diam. and 


has a net shell length of 32 ft. 6 in., with 
a 10-ft. skirt. The vessel has 15 bubble 
trays, is designed for a working pressure 
of 50 lb. and is equipped with a safety 
ladder leading to the platform and con- 
denser support at the top. 

A chordal weir baffle in the still serves 
to keep the glycol reboiler flooded over 
the level of the tubes, maintaining heat- 
ing at maximum efficiency. The reboiler 
is of the vertical type and connects to 
the still by 12 in. top and bottom nozzles. 
It is 24 in. in diam. and has a net shell 
length of 6 ft. 10 in. The shell thickness 
is 44 in. There are 454 34-in.—16-gauge 
tubes 48 in. long installed between 2 
tube sheets, presenting an internal trans- 
fer surface of approximately 300 sq. ft. 











Congratulations. Jo 


TENNESSEE GAS & TRANSMISSION CO. 


on the completion of this outstanding pipe line 


Naturally we are proud that Horn Paints and Technical 
Coatings were selected and used on all the station and stor- 
age tanks on this great pipe line. The successful completion 
of this outstanding project reflects the highest credit on 
all executives, engineers, purchasing agents—all men, both 
supervisors and workers who have worked together in such 





effective cooperation. 





CHICAGO 
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A. C. HORN COMPANY 


Petroleum Division Headquarters 


HOUSTON, TEXAS 


Manufacturers of Petroleum Industry Paints and Technical Coatings 


NEW YORK LOS ANGELES 


Branches in All Principal Cities 
Sold through leading supply stores everywhere 





The reboiler is designed for 50 lb. work. 
ing pressure at a temperature of 550° F, 

The lean glycol flowing from the base 
of the still enters a 60-in. diam. surge 
tank having a net shell length of 8 ft. 
This vessel is mounted horizontally to 
make the maximum use of the tank 
surge space. This vessel serves to main- 
tain an even head on the lean glycol 
through the heat exchangers, and to the 
suction of the glycol pump. It also acts 
as reserveir, or surge space, for the en. 
tire solution circulating system. 

The lean glycol, after passing through 
the heat exchangers, is pumped back 
over the contactors. The pump used for 
this service is a 334 in. by 5 in. triplex 
plunger type, driven by a 40-hp., 440. 
volt, 60-cycle, open frame electric motor, 
with a complete spare unit. 

This pump forces the lean glycol 
through a 3-in. discharge line to the con- 
tactors. The lean glycol flows through 
a flow recorder controller that records 
the exact total flow of glycol to the con- 
tactors. Also, on low glycol flow or fail- 
ure, the controller operates an alarm 
whistle that warns the operator. From 
this point, the glycol flow is split over 
each contactor by means of an indicat- 
ing flow meter having a manual throttle 
valve. 

For heating the glycol, there are in- 
stalled two Dowtherm vapor generators. 
Each of these generators has a capacity 
of 1,000,000 B.t.u. per hr., and is capable 
of maintaining the total plant heating 
load for a short period. The plant design, 
however, anticipates the use of both gen- 
erators in parallel under normal condi- 
tions. 

These generators are equipped with 
safety valves, low level warning con- 
trols, and pressure controls. The low 
level control is connected to sound a 
warning signal on low liquid level. The 
pressure control switch cuts off the gas 
to the main burners when the desired 
pressure is reached, but leaves the pilots 
burning. Upon complete gas failure, the 
pilot valves close, which are normally 
energized by an electric current gener- 
ated through the heat of the pilot. The 
source of energy for the electric con- 
trols is a 6-volt heavy-duty storage bat- 
tery. This energy source has been chosen 
as most reliable and is independent of 
power failure to the plant. 

To control the base temperature of the 
still, there is installed a tecording tem- 
perature controller having a thermo bulb 
in the still base. The controller operates 
a throttling type diaphragm valve in the 
Dowtherm return line to the boiler. 
When the reboiler must supply more heat 
to the still base, the valve opens and al- 
lows a greater flow of Dowtherm through 
the reboiler, the valve partially closing 
upon lower heat requirements, and thus 
flooding part of the reboiler surface with 
liquid. 

The source of electric power is 440- 
volt 60-cycle alternating current, which 
is purchased from the Coastal plant of 
The Chicago Corporation situated near- 
by. The generated power is transformed 
from 440 volt at the plant to 2300 volts 
at which voltage it is transmitted to the 
dehydration plant, where it is step 
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The ability of Tube-Turn welding fittings to with 9 use fittings from“ s Catalog, and 





stand severe shocks, such as “water hammer” or to insist on these origine g fittings in all 
impact at sub-zero temperatures, is determined before specifications. 
they are made. The most modern and accurate Selected Tube Turns Distrib every puladot 


machines are used to make izod, tension impact and 


Charpy tests on materials from which Tube-Turn CF OO EE OS Se See 


fittings shall be forged. All tests taken vertify that — EMtago, Philadelphis. Pittsburgh, Cleveland, Dayton, Washington, 0. Gx 
ruggedness — just downright toughness — is built into Houston, San Francisco, Seattle, Los Angeles. 


every Tube-Turn fitting by a combination of superior SEND FOR THIS CATALOG 


metals, proved designs and exclusive forging processes. 
Be sure, when designing or repairing piping systems, 








Latest engineering data, exclusive 
charts, helpful diagrams and tables 
- « - all in one easy-to-use 240 page 
colume! Write (on letterhead) for 
Tube Turns Catalog Number Ill. 














TUBE-TURN 


TRADE MARK 
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The Batesville station—one of four, in each of which are installed 
three PVG engines. 


Ingersoll-Rand Cameron centrifugal circulating water pumps serve 
many stations on the Tennessee Gas & Transmission Line. 
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Serve the Tennessee Gas 
& Transmission Line 


A number of the big stations of the great new line 


of the Tennessee Gas and Transmission Company 
are served by generators driven by Ingersoll-Rand 
4-cycle Type PVG gas engines. Each installation has 
three 8-cylinder, 370 horsepower engines direct-con- 
nected to alternating current generators. 

Gas engines of this type have established an envi- 
able reputation in all divisions of the petroleum 
industry —pipelines, refineries, repressuring, recyc- 
ling, and gasoline plants— driving generators, pumps, 


blowers, etc. Size 185 to 1200 BHP. 


Ing ersoll-Rand 


11 Broadway, New York 4, N. Y. 6.560 
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down again to 440 volts. This voltage 
transformation results in saving approxi- 
mately 4700 lb. of copper and is a less 
expensive installation than a complete 
140-volt system. The 440-volt power en- 
ters the boiler building. switchboard 
where it is metered and is distributed to 
the points of utilization. The switchboard 
is a completely unitized control center 
of the totally enclosed type. 

A recording calorimeter and gravi- 
tometer are housed in a specially con- 
structed room of the office building. The 
room has fully insulated walls and ceil- 
ings and double windows. Doors giving 
entrance to the room slide rather than 
swing, thus creating less air disturbance. 
The calorimeter is used to determine and 
record permanently in B.t.u. the calorific 





value. of the gas entering the pipe line. 
The instrument gives results direct in 
B.t.u. per cu. ft. of gas at 30 in. of mer- 
cury pressure and 60° F. saturated, with- 
out manual operation, computation, or 
correction of any kind. 

The recording gravitometer gives an 
accurate permanent record of the gas 
going into the pipe line. For many years 
it was the common practice to test the 
gravity of gas sold at periodic intervals 
and use'the value obtained to predict the 
orifice coefficient for orifice delivery 
meters for the ensuing period. The 
changing gravity requires a constant 
record in order to make an accurate 
measurement of the gas, and this instru- 
ment provides such a record. 

All fuel used in the operation of the 


Interior of meter building 
at Batesville, Mississippi. 


dehydration plant is metered through a 
dual installation of displacement meters 
and regulators, adequately safeguarded 
by pressure relief valves. 


COMPRESSOR STATIONS 


The 7 compressor stations are not all] 
alike either in horsepower or equipment, 
and as the flows of gas, cooling water, 
etc., are traced through the station, the 
equipment in various stations will be 
mentioned. A typical compressor station 
flow sheet is given on Page 154. 


> Piping design. The engineers respon- 
sible for the design of the compressor 
plant piping have felt that cross-country 
pipe-line standards are inadequate for 
safe application to piping in such plants, 


‘even though the above section and divi- 


sion of the code permits carrying the 
cross-country piping standards into the 
compressor, provided such stations are 
outside cities or villages or closely popu- 
lated areas. Instead of following this sec- 
tion of the code, it was decided to follow 
the much more rigid standards of sec- 
tion 3 of the same code, using the stand- 
ard set up in this section for oil and gas 
piping inside refinery limits. Extensive 
use of this latter section of the code over 
the last 5 or 6 years in the design of com- 
pressor plants, particularly for unusual- 
ly high pressures ranging from 2500 to 
4000 Ib., has indicated that the heavier 
wall thicknesses called for by this sec- 
tion are necessary in order to withstand 
the additional stresses imposed by vibra- 
tion in the piping immediately surround- 
ing the compressors themselves. This 
standard was accurately followed 
throughout the high pressure gas piping 














HILCO 
Oil Reclaimer 


23 WEST FOURTH STREET 
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HILCO OIL RECLAIMERS 


They Serve All Main and Auxiliary Gas Engines on 


TENNESSEE GAS & TRANSMISSION PIPE LINE 


FOR COMPLETE AND CONTINUOUS LUBRICATING OIL PURIFYING 





HILCO 
Hyflow Oil Filter 


Headquarters for 
LUBRICATING AND FUEL OIL PURIFIERS 


© Write for Free Literature 


THE HILLIARD CORPORATION 


HILCO 
Airline Oil Purifier 


ELMIRA, NEW YORK 
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COMPANY 


Dallas * Texas 
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PIPE LINE BRIDGES 
PILE DRIVING 
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Corny 





HOMEFRONT PIPE LINE: Hanlon-Waters Type 1500 Butterfly Valve controlling water to cooling 





OIL AND GAS SEPARATION. View of 36” x 16’ 
x 500 lb. H-W Type H-2 High Pressure Oil 
and Gas Separator Metering Installation. 


. > * 
ee oS ae soto in 


tower on new Tennessee Gas and Transmission Co. pipe line from Corpus Christi, Texas to 
Cornwall Station, West Virginia—one of many H-W controls used in this project. 


AR BROUGHT new, large-scale 

problems to the oil industry. 

Transportation was one of 
them. Pipe lines replaced tankers. 
Successful continuous operation of 
pipe lines depended on controls. 

War-production of styrene, buta- 
diene, toluol and high octane gaso- 
line demanded new precision con- 
trols to meet extreme and exacting 
requirements of large-scale process- 
ing. 

Oil field production, oil and gas 
separation, refinery operation, all 
“went into high” and continuous 
Operation placed new and heavy 
demands on precision control equip- 
ment. 

Today, it is a matter of record that, 
wherever oil flows, in oil field, pipe 
line or refinery, Hanlon-Waters 
Automatic Control Equipment has 
contributed heavily to the solution 


of these problems— 
has cut costs, in- 
creased production, 
improved products 
and facilitated line 
transportation. 

And today, it is 
conceded that the 
speed with which em- 
battled American 
armies have ad- 
vanced is largely due to the portable 


bt i 


f ot 


LIQUID LEVEL CONTROL. H-W T'ype 850 Dis- 

* placement Level Controller Torsion Tube As- 
sembly on Stabilizer Reboiler. 
controls liquids of any gravity, temperature 
or working pressure. 


Type 850 


Rn, beak 


BATTLEFRONT PIPE LINE. American armies now supply oil and gaso- 
line to advancing motorized units through portable pipe lines—laid by 
unskilled men at the rate of 60 to 70 miles per day—faster than 
fighting units can advance. (Hanlon-Waters, prime contractor.) Controls 
make the “on-off” action of the line pumping stations automatic, 


+ aie eZ 


pipe lines, engineered and supplied %2;* 


by Hanlon-Waters, which carry of 
and gasoline to advancing motor; 
ized units as fast as they advance, 


IF YOU HAVE A CONTROL PROBLEM, cak¥® 
Hanlon-Waters engineers. Draw on #4 
fund of experience . . . on their readisfe5y 
and willingness to help you. For informd- 
tive bulletins or catalog, write Hanlon- 
Waters, 15 N. Cincinnati St., Tulsa, Okla. 
Affiliated with Climax Engineering Company, Clinton, 
Iowa; McAlear Manufacturing Company, Chicago. 
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from the plant side of the inlet scrubber 
to the inlet flanges of the gas aftercool- 
ers. A compromise standard roughly half 
way between the thicknesses called for 
under sections 2 and 3 was selected for 
piping beyond these points for a distance 
of approximately 150 yards each side of 
the compressor stations. It is felt that 
this additional safety factor in the pip- 
ing close to the compressor stations is 
well justified on account of the concen- 
trated risk to equipment and personnel 
represented by an operating station. 


» Dust scrubbers. The inlet gas to the 
station is piped through 24 in. pipe to 
a battery of dust scrubbers. Three of 
these scrubbers are installed in all sta- 
tions at present. At ultimate gas flow all 








stations, except No. 14, will require four. 
No. 14, on account of the subtraction of 
fuel gas, requires only three. These 
scrubbers are 5 ft. in diam. and have a 
net shell length of 20 ft. Each vessel is 
designed according to the API-ASME 
code for pressure of 786 lb. at a tempera- 
ture of 100° F. 

Each scrubber is designed to have a 
capacity of 75,000,000 cu. ft. per 24 hr. 
of gas. There is a 12-in. bypass around 
these units to permit taking one unit off 
the line in an emergency. 

The scrubber oil settling tanks and 
scrubber oil charging tank are mounted 
on a steel framework. The dirty oil blown 
from the base of the scrubbers enters 
directly into either one of two 5 ft. by 
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5 ft. tanks, where the dirt is allowed to 
settle from the oil. The oil, after the dirt 
has settled, is drawn off through a swing 
suction line to the scrubber oil charging 
tank. A 3-in. line with shut-off valve is 
provided from the bottom of each tank. 
This is designed to drain the accumu- 
lated dirt and settlings to be placed into 
suitable containers for disposal, road 
surfacing, etc. 

The vents, hatchways, etc., in these 
scrubber oil settling tanks are made 
completely weatherproof. This was nec- 
essary to prevent moisture from entering 
the oil, carrying over to contaminate the 
dehydrated gas. 

For filling the charging tank, a 14 gal. 
per min. herringbone gear type pump, 






General view, dehydration plant. 


Contactors, dehydration 
i plant, Aqua Dulce, Texas. 


Interior of compressor building. 























Tennessee Gas and Transmission Company Selects Worthington Engine- 


ORTHINGTON Angle Engine 

Compressors—27 of them, total- 
ing 27,000 hp.—are pumping war- 
essential gas from Texas to Mississippi, 
through approximately 50% of the big 
pipe that stretches across the continent 
to West Virginia. 
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ON THE BIGGEST GAS |P 


But Tennessee Gas and Transmission 
Company, in pushing forward this big- 
gest gas pipeline job in a decade, came 
to Worthington for more than com- 
pressors alone. 

Engine generating units — pumps — 
other accessories —all Worthington — 








Nine of 27 of Worthington 1,000 hp. LTC-8 compressdr units 
being installed in one of the main line pumping stotions on 
Tennessee pipeline. Also shown is one of the nine 6-cylinder 
gos engine generator units, type CCG, supplied by Worth- 


ington, and providing 2250-KW. for station auxiliary power. 
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IPELINE JOB SINCE ’32 


Compressors, Generating Units and Pumps for Main Line Pumping Stations 





were supplied from a single source, en- 
gineered together as complete units for 
highest efficiency. 

Another construction victory in Ten- 
nessee Gas and Transmission Company’s 
win-the-war effort. Another example, 
too, of Worthington’s pipeline “know- 
how” and broad range of products for 
gas and oil transmission now at work for 
Industry and the Nation. Write us for 
complete details. Worthington Pump and 
Machinery Corporation, Engine Division, = staan italia: Sis 2 
Buffalo, New York. ei Re, en Ee ee ee 


Es A Worthington 1,000 hp LIC Gas Engine Compressor ready for shipment. 





5 Reasons Leading Companies Specify 
Worthington for Pipeline Units 


1, Heavy Construction—ample masses of metal in correct nance, with simple piping for low-cost installation 
structural relation, for strength, rigidity, maintained align- , 
APB ——e 8 4. Cone-type Cylinder Head — bolt-loading on cold upper sur- 
ment, low maintenance, long life. 


face, no risk of cracking when tightened, no bending under 


2, Straight-Line Design— maximum accessibility for simple, heat stress, cuts engine repair cost. 


safe inspection and adjustment. Smooth power flow from 


geliaiilia Sninaaddl caidas Ueiine hn 5. Cast-in Lube Oil Ducts—all lube oil in cast-in passages ends 
oe P P ; risk of pipe breakage, with no joints or pipes to break or 
3% Single Scavenging Air Pump—easily accessible for mainte- loosen. 


GENHINO THE WAME 
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_ ea — AE bok RR SS 
SSS, hk A Se 
S/N), RAMS 


THE PETROLEUM ENGINEER, November, 1944 163 

















Motor-driven jacket 
water circulating pumps. 


with built-in safety valve, is provided. 
This pump is so manifolded that it takes 
suction from the lower half of either 
scrubber oil settling tank and discharges 
into the filling tank. 

The gas leaving each scrubber passes 
through a vertical section of 12-in. pipe 
that serves as a meter run. This run is 
connected to a recording flowmeter. 
There is no temperature recorder in- 
stalled at these runs, as they are not 
check meters, but are installed only to 
permit evenly dividing the gas load to 
the scrubbers. An industrial thermome- 
ter in each run indicates temperature. 
These meters, however, may be used to 
give an approximate check on the 
amount of gas flowing into the station. 


>» Selection of compressors. On account 
of the lower weight per horsepower of 
the modern high speed angle type gas- 
engine-driven compressor units as com- 
pared with the slow speed horizontal 
types, the War Production Board re- 
quired that the high speed machines 
should be used. It is the opinion of the 
writers that this decision might have 
been made anyway without the interfer- 
ence of war conditions. Careful compara- 
tive estimates have indicated that the 
slow speed horizontal compressor units, 
which have been used conventionally in 
the past on pipe-line service, cost from 


$5 to $10 more per horsepower on an in- 
stalled basis than the high speed angle 
type units. In many cases up to the be- 
ginning of the war emergency the slow 
speed units have been preferred despite 
this difference in installed cost because 
operating data indicated lower mainte- 
nance cost. It is believed that this opin- 
ion was often based on insufficient ex- 
perience with the angle type units, for 
such units were not used at all in pipe- 
line service before about 1937. Further 
experience with the angle type units has 
given increased evidence that the main- 
tenance costs are little, if any, higher 


than for the slow speed units, and cop 
sequently, there is a tendency to prefer 
the high speed units for all types of 
service. It is felt that this question can 
not finally be settled until more ex 
perience with the high speed units has 
been accumulated. 


> Compressors. At each of stations 
2, 4, and 6 are presently installed ning 
1000-hp. in-line angle type gas-engine 
driven gas compressors. These machines 
are placed end-to-end in a 30 ft. by 304 
ft. steel frame, corrugated galvanized 
iron covered building, having a full ridge 
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A new address...a new home for 
Midwestern Engineers. Our own 
building, laid out and arranged for 
more efficient office and warehouse 


operation. 


We invite you to visit us at any time. 
You will always find a warm wel- 


come at... 


MIDWESTERN £Y% 
« s, oe m 
105 N. BOULDER, TULSA 3, OKLA. 


F. E. STANLEY, MANAGER ° 


®& ENGINEERS 


C. C. BLEDSOE, ASST. MGR. 
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OUR CONGRATULATIONS TO 


TENNESSEE GAS & TRANSMISSION C0. 


on a Big Job Well Done 


Standco specifications—high tensile alloy steels— 
modern heat treatment—precision manufacturing 
methods—those were the reasons for the use of 
Standco Precision Bolts on the Tennessee Gas pipe 
line. We appreciate the compliment. 


STANDCO BOLT CO. 


2701 CLINTON DRIVE 
HOUSTON, TEXAS 
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ANDERSON BROTHERS 


furnishes equipment for construction of 


TENNESSEE GAS TRANSMISSION LINE 





= 


Construction of the 24-inch T-G-T gas line required much specialized and 
extra heavy equipment. During our many years of pipe line construction, we 
have assembled a large amount of standard and specialized contractors equip- 
ment, which we placed at the disposal of those engaged in the construction of 
this huge line. As a result, we were able to help materially in completing the 
line ahead of schedule. 


These and other builders of the T-G-T gas line were furnished equipment by 
Anderson Brothers. 


N. A. Saigh Joe R. Horrigan 
O. C. Whitaker Mid-Western Engineers & Contractors 
Brown & Root, Inc. Pittsburgh-Des Moines Steel Co. 


ANDERSON BROTHERS 


PIPE LINE CONTRACTORS 


503 Nat'l Bank of Tulsa Bidg. 707 N. Drennan Street Oil City, 
Tulsa, Oklahoma Houston, Texas Pennsylvania 

















vent. These buildings have a bridge type 
traveling crane operating the full build- 
ing length: Foundations for the compres- 
sors are made deep in order to provide 
a basement in the building. The com- 
pressor mat has been designed purpose- 
ly to provide a very rigid and stiff base 
and generous soil bearing surface. 

The compressor units in stations 2, 4, 
and @& are interconnected by means of a 
continuous walkway having steps down 
to the compressor room floor at alternate 
engines. Full basement ventilation has 
been provided and advantage has been 
taken of the basement windows to use 
them as safety escapes by providing 
access ladder rungs in the basement 
walls. 

There are two uninsulated silencers 
per engine and each silencer exhaust line 
has a metal jacket that serves to carry 
heat radiated from the exhaust pipe to 
the outside of the building. A vent stack 
on this jacket is provided with a damper 
to enable the amount of hot air vented 
to be controlled. This materially reduces 
the building heating load in cold weath- 
er. 

Air cleaners have been provided and 
installed on an 18-in. air intake line to 
all compressors. These units are provid- 
ed with 16-in. backfire relief valves to 
prevent damage in case of backfire. 

At each of stations 8, 10, and 12 are 
installed eight 1000-hp. V-angle type gas- 


Auxiliary engines. 


Fe Lien ED 


= 28 865 


engine-driven gas compressors. These 
engines are placed in a single row side 
by side with crankshafts perpendicular 
to the axis of the buildings. 

In station 14 are installed 7 of the 
same units. Full provision is made in 
stations 8, 10, 12, and 14 for 9 ultimate 
engines. In station 8 the mat and blocks 
have been poured and the building sized 
for 9 engines. Station 14 has 8 blocks 
and suitable building. 

These engines are provided with only 
one silencer each. Air-cooled exhaust 
jacket arrangements are similar to those 
in other stations. The same air cleaners 
and backfire relief valves are used. 

The gas is, at present, compressed 
from a suction pressure of approximate- 
ly 401 Ib. to 750 Ib. through each com- 
pressor in stations 2, 4, 6, 8, 10, and 12. 
In the ultimate stations, the gas will be 
compressed from approximately 485 lb. 
to 750 Ib. In this case, the compression 
ratio will be less and the compression 
heating will be reduced. Compression 
ratios per station are shown in Table 1. 

The compressor units in stations 2, 4, 
and 6 are provided with 3 compressor 
cylinders 814 in. in diam. with a stroke 
of 15 in. The compressor units in sta- 
tions 8, 10, and 12 have 4 cylinders 744 
in. in diam. with 14 in. stroke. All cyl- 
inders are provided with built-in clear- 
ance pockets to provide necessary clear- 
ance for present and ultimate design. 

Station 14 has been specially design- 
ed for future flexibility. Six of the seven 
installed engines have one cylinder 814 
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in. in diam. with 14-in. stroke, whereg 
the other four cylinders on these unit; 
are 7 in. in diam. with 14-in. stroke. The 
larger cylinders are designed to handle 
from 35,000,000 to 45,000,000 cu. ft. of 
gas per 24 hr. from an inlet pressure of 
approximately 400 lb. to a discharg 
pressure of 475 lb. for delivery to one 
of the sales outlets. The small cylinder; 
handle from 150,000,000 to 165,000,000 
cu. ft. per 24 hr. from the same inlet 
pressure with a discharge pressure up to 
760 lb. for delivery to another sales out. 
let. The two discharge pressures are re. 
quired in order to fill contractual ob. 
ligations for fuel gas. The high pressure 
gas from station 14 is delivered through 
a 20-in. pipe line a distance of 82 miles 
to Hope Natural Gas Company, Corn. 
well station, and the low pressure gas is 
delivered 7 miles through a 12-in. pipe 
line to the United Fuel Company at 
Clendenin, West Virginia. 

All cylinders in this station are equip. 
ped with unloaders, valve lifters, and 
built-in Clearance pockets in order ade. 
quately to cover the pressure range re- 
quirements. 

The gas is discharged from each com. 
pressor through a 10-in. branch line that 
is saddled from an expansion bend into 
a 24-in. discharge header. 

The buildings housing the engines in 
stations 10, 12, and 14 are 36 ft. by 202 
ft. by 20 ft., and 36 ft. by 228 ft. by 20 
ft. in station 8. In these stations, the com- 
pressor foundations are also deep and 
a full basement is provided. Full base- 
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From Texas to West Virginia... over $1Xx suspension 


bridges... stretches the Tennessee Gas and Trans- 
mission Company's 24-inch pipe line...1260 miles of 
testimony to the high esteem held for 


by the Petroleum Industry. It’s another reason 


why you can depend on... 


ROEBLING 


DESIGNERS: — Matthews & Kenan, Consulting Engineers 
CONTRACTORS: — Pittsburgh-Des Moines Steel Co. 


The illustration above shows the Brazos River Suspension 
Bridge near Wallis, Texas. It is one of the six bridges on this 
new line which vary in suspended span from 560 feet to 1920 
feet. All cables and suspenders and their end fittings were 
supplied by Roebling. 


And what can you expect from Roebling? 


Rope that has known capacity to deliver service. Engineering, 
in our plant and at your job, to put the rope to work right. 
Maintenance practices that protect its long life. 


Your postwar profits and postwar jobs will depend in part on 
Operating rope-rigged equipment at lowest cost. You can leave 
that part to Roebling. 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON 2, NEW JERSEY Branches and Warehouses in Principal Cities 
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STEEL WIRE ROPE 


THE NATIONAL SUPPLY CO. 
REPUBLIC SUPPLY CO. 


ROEBLING 


PACEMAKER IN WIRE PRODUCTS 


WIRE ROPE AND STRAND °¢ FITTINGS * SLINGS * HIGH AND LOW 
CARBON ACID AND BASIC OPEN HEARTH STEELS * COLD ROLLED STRIP 
AERIAL WIRE ROPE SYSTEMS * ROUND AND SHAPED WIRE + AIRCORD, 
SWAGED TERMINALS AND ASSEMBLIES * WIRE CLOTH AND NETTING 
SUSPENSION BRIDGES AND CABLES * ELECTRICAL WIRES AND CABLES 
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ment ventilation is also provided as in 
stations 2, 4, and 6. 

Stairways afford access to the base- 
ment at either end of the all compressor 
buildings, and a central escape hatch to 
the compressor floor midway in the build- 
ings affords an additional emergency 
exit from the basement. 

Advantage is taken of the basement to 
house a jacket water dump tank, the oil 
reclaimer units, dirty and clean oil tanks, 
and drainage sump pumps. The jacket 
water dump tank serves as a container 
to collect jacket water drained from the 
engines when down for repair. Such a 
tank is necessary to avoid waste of ex- 
pensively treated water on a closed sys- 
tem. The tanks are connected to enable 


the operator to blow, by means of air, 


the drained water back into the main 
surge tanks. These tanks are protected 
from overpressure. 


>» Compressor ignition. Engine ignition 
is the direct-current-impulse type with 
individual induction coils for each spark 
plug. Engines of one manufacture are 
provided with one distributor handling 
10 cylinders. The other engines have 
dual ignition systems for 8 cylinders. 
Instead of the conventional magneto 
source of power to the ignition coils, 
there is provided an individual d-c. rec- 
tifier of the copper oxide type for each 
engine. These units are supplied from a 
140-volt, 3-phase, 60-cycle source, hav- 
ing their own built-in transformers, and 
provide a virtually rippleless 10-14 volt, 
2 to 4 amp. direct current that will sup- 
ply the ignition demands of all engines. 
Each unit has its own volt and ampere 
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Typical compressor building 
with header loops in inset. 


meter, built-in circuit breaker, and rheo- 
stat for varying the voltage as required. 
There are no batteries in the ignition 
circuit. 

This system of ignition was developed 
for the first time for this project and has 
been thoroughly tested under actual op- 
erating conditions by the engine manu- 
facturers. It provides an exceptionally 
clean and trouble-free source of direct 
current. 

One distinct advantage of this system 


_is that it provides a foolproof interlock 


between the station electric generators, 
water circulating pumps, and engines. 
If the electric power fails for any rea- 
son, the water circulating pumps on the 
jacket water system, being electric-driv- 
en, necessarily shut down. As the com- 
pressor ignition system will also shut 
down upon power failure, the compres- 
sors are stopped at once, making it im- 
possible for them to become overheated 
by running after failure of the jacket 
water circulation. 

Another advantage is that each ma- 
chine has its own individual rectifier unit 
and thus is independent of all the other 
machines. Thus the entire station can- 
not be shut down through failure of an 
element of the ignition supply, which is 
always a possibility where a central bat- 
tery-and-charger system is used. 

Finally, the system is actually cheaper 
to install and much cheaper to maintain 
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than either the individual magnetos or 
a central battery-and-charger. 


> Oil system.- Two oil reclaimer units 
are installed in the basement at each 
station. These units are so arranged that 


the oil from any éngine may be treated 


and returned to that engine. 
An oil drain header is intalled in the 


basement and connected to the compres: ” 


sor rod packing gland housings. This 
header is also connected through valves 
to the crankcase of each engine. The 


compressor rod oil drips enter this line’ 


and flow to a dirty oil tank; also, when 
an engine is taken off the line for main- 
tenance. the oil may be drained to the 
dirty oil tank. The oil reclaimer units 
receive oil from the dirty oil tank and 
deliver the reclaimed oil to the clean 
oil tank. A manually operated dispenser 
pump is placed on the compressor floor, 
and takes suction from the clean oil tank. 

Two additional lube oil dispenser units 


with counters are installed in each com | 


pressor building. These pumps are di- 
rectly connected to the fresh oil supply, 


which is stored in horizontal 10 ft. by 20. 
-{t. main lube oil storage tank installed 


near the building. 

There is a drain pan in the compressor 
floor directly connecting into the dirty 
oil tank, and another connecting into 


clean or reclaimed oil tank. In case pol” 


luted oil must be disposed of, it may 
be poured down into the dirty oil tank, 
and clean oil may be returned to the re- 
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claimed or clean oil tank through these 


drain pans. This lubrication system pro 
vides for flexibility in handling lube oil 
and with a minimum of waste. 
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> Gas cooling. The 24-in. gas discharge 
header runs to the cooling tower, where 
the gas enters atmospheric cooling sec- 
tions. These sections have been selected 
to obtain a low pressure drop, both at 
present and in the ultimate design. They 
re provided with 8-in. inlet and outlet 

ozzies and each bank is individually 
alved. The sections are connected in 
parallel banks of two sections each, in 
series, with an upward flow. In all sta- 
tions, except No. 14, 800-lb. single-pass 
sections are used. In case of Station 14, 
1000-lb. single-pass sections are used as 
this station is designed to operate at a 
higher ultimate pressure. 

The main gas inlet header and each 
lead to and from the coils is provided 
with an industrial thermometer. The gas 
flows from the cooling sections into a 
24-in. outlet header and thence directly 
to the main pipe line. 


>» Cooling towers. The cooling towers 
are the induced-draft type and are all 
identical. 

The spray water requirements for sta- 
tions 2, 4, and 6 are 8000 gal. per min. 
each; for stations 8, 10, and 12, 8960 
gal. per min. each, and for station 14, 
9450 gal. per min. The design tempera- 
ture of basin water for towers 2, 4, 
6, and 14 is 93°F., and for towers 8, 10, 
and 12 is 92°F. The water is cooled to 
80° in these towers with 75°F. atmos- 
pheric wet bulb, except No. 14, which 
cools the water to 81° with 75° wet bulb. 

Three pumps have been installed per 
tower for recirculating the spray water. 
They are vertical, single stage, turbine 


» ~ Right, typical switchboard; below, 
interior of compressor building. 


type pumps, electric motor driven. In 
stations 2, 4, and 6, each of these pumps 
handles 4000 gal. per min.; in stations 
8, 10, and 12, 4500 gal. per min. each, 
and in station 14, 4750 gal. per min. each. 

The pumps are mounted at one end 
of the tower, over a sump that communi- 
cates through double screens with the 





THE PETROLEUM ENGINEER, November, 1944 


basin proper. Each pump discharges 
through an 18-in. check and gate valve 
into a 24-in. header line. Water is taken 
over the tower through three 16-in. lines, 
Each of these lines has orifice flanges 
and plate installed in order that the 
water may be metered. 

Cooling water is made up to the tower 
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through a 4-in. line. After much discus- 
sign. makeup water valves were discard- 
ed and 4-in. meter runs were installed. 
An indicating flowmeter is installed to 
control the water flow to the tower. This 
provides an accurate method of main- 
taining control over makeup and assures 
a constant wastage, thus controlling the 
basin concentration of salts. 

» Cooling water system. In selecting the 
proper cooling system, the principal ob- 
jective was to attain a cooling system 
that would permit of not more than 
10°F. temperature rise through the pow- 
er cylinder jackets, and with a minimum 
power consumption. All manufacturers 
contacted agreed that a 10°F. rise 
through the jackets of the engines was 
desirable for best engine performance. 

The system chosen and installed calls 
for two separate cooling water systems. 

The “hot” circuit circulates water 
through compressor engine cylinder 
jackets and electric generator engine cy]- 
inder jackets in parallel, and thence 
through cooling sections mounted in the 
cooling tower. The entering water is at 
140°F. and the temperature rise is 10°F. 
The water is circulated at stations 2, 4, 
and 6 by means of 2 electric motor-driven 
horizontal single-stage centrifugal pumps 
each having a capacity of 3600 gal. per 
min. A 10 ft. by 20 ft. vertical surge tank 
is provided on the suction of the pumps. 
Two units are required for normal op- 
eration, and a third unit is provided for 
a spare. 

As stations 8, 10, 12, and 14 have been 
calculated to handle a total future in- 
stallation of 9 engines, the same size 
cooling water pumps have been installed 
as in the other stations. 

As two of these units run continuous- 
ly, no emergency control has been pro- 
vided on these pumps. If one pump 
should shut down, the second pump 
will maintain sufficient circulation to 
prevent damage until the spare pump 
can be started, or the compressors and 
generators shut down. A pressure switch 
is installed on the pump discharge that 
sounds a warning signal on low pressure 
or pressure failure. 

The pumps force the jacket water 
through a 24-in. header to the cooling 
tower, where it flows upward through 6 
parallel banks of 2 atmospheric cooling 
sections in all stations, except No. 14, 
which has five. These coils have 8-in. 
inlet and outlet nozzles, and require a 
6-lb. pressure drop. Industrial ther- 
mometer wells are installed in each inlet 
and outlet line. 

To control the cooling water tempera- 
ture, a temperature-controlled bypass 
valve is connected across the inlet and 
outlet water headers. The outlet water 
temperature from the engines is con- 
trolled. 

In the secondary or “cold” circuit, the 
water passes through the oil coolers and 
the compressor cylinders in series. The 
water from the compressor cylinders 
flows to a 4 ft. diam. by 20 ft. high surge 
and vent tank connected in the circuit 
and merges with the water from the gen- 
erator oil coolers at the suction of the 
recirculating pumps. The pumps dis- 
charge the water through a 14-in. header 





to the cooling tower, and through 6 
parallel cooling banks each consisting of 
2 sections in series at stations 2, 4, 6, 
and 14, and 7 parallel cooling banks 
each consisting of 2 sections in stations 
8, 10, and 12. 

Water circulation in the “cold” circuit 
is maintained at stations 2, 4, and 6 by 
use of an electric motor-driven, hori- 
zontal double-suction single-stage cen- 
trifugal pump having a capacity of 1335 
gal. per min. At stations 8, 10, 12, and 
14 this pump is rated 1850 gal. per min. 
Spares are provided for all pumps. 

In this system, one pump runs con- 
tinuously and one pump acts as spare. 
No automatic starting system for the 
spare pump has been installed, for a 


failure of cooling in this system will do 
no damage. To control the temperature 
in the cold circuit, a temperature-con- 
trolled bypass valve is connected across 
the inlet and outlet headers to the cool- 
ing sections. 

All water in the cooling systems is 
treated for corrosion control and to re- 
duce scale forming tendencies. The cool.- 
ing tower basin and piping alone con- 
tain approximately 175,000 gal. of 
water; the “hot” circuit contains about 
45,000 gal., and the “cold” circuit about 
15,000 gal. Before initial operation of 
these systems, each was given a treat- 
ment to obtain the best possible cooling 
water. It is planned to make daily checks 

(Continued on Page 176) 
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BALANCING PIGTAIL CONNECTION 
CAPACITOR TO ROTOR 





TLL Vian 


BALANCING 
CAPACITOR 


STATOR te 


PEN ARM 





PEN ARM 
ORIVE LINK 


ADJUSTABLE 
DRIVE LEVER BASE PLATE 


BALANCING CAPACITOR 
ORIVE CROSSARM 


COUNTERWEIGHT 
AND DASHPOT 


SOLENOIO MOTOR CORE 


THE HEART "OF DYNALOG INSTRUMENTS °°? “"°"-<<* 


This simple, compact assembly containing only 5 parts 
completely replaces the usual delicate galvanometer 
and complicated feeler and clutch mechanism. The 
solenoid motor is operated by bridge unbalance volt- 
age, electronically amplified 100,000 times. By direct 
link connection, this motor drives the recording pen 
and the variable balancing capacitor. 
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Only Foxboro’s unique DYNALOG Instruments 
employ electronic principles throughout 
for new Simplicity, speed and sensitivity 


Here are the first industrial bridge-type instruments 
ever designed to realize fully the mechanical simplic- 
ity, high balancing speed and high sensitivity possible 
with electronic balancing circuits and electronic 
mechanisms. 

Mechanical Simplicity of the DYNALOG Instruments 
is clearly shown by the illustration opposite. A varia- 
ble balancing capacitor is used to eliminate sliding 
contact and slide wire cleaning problems. A push-pull 
magnetic balancing drive motor eliminates bearings 
and gear trains with their periodic maintenance and 
possible failure. 
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MEASURING CIRCUIT 
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Performance of DYNALOG Instruments is higher than 
ever available before: (1) dynamic balancing without 
overshoot or hunting —3 seconds for full scale pen 
travel; (2) high sensitivity - definite balancing action 
on unbalance voltages under 15 microvolts; (3) cali- 
bration accuracy “% of 1% of scale span; (4) accurate 
recording of highly expanded scales; (5) continuous 
drive and “live” balance with high power at bridge 
null-point. 


On any problem demanding such unprecedented 
performance, call in a Foxboro engineer. DYNALOG 
Temperature Recorders and Multiple-Point Indicators 
are available for 8-week delivery on AAI rating. The 
Foxboro Company, 130 Neponset Avenue, Foxboro, 
Massachusetts, U.S.A. Branches in principal cities. 















io™ 


amis a 


rixeo © ABAR 
CAPACITOR 
ofa 3 £ ¢e*eg¢a 
i 
ounes Se a | oS = = — 
T 
VACUUM TUBE UNBALANCE 
OSCILLATOR VOLTAGE i 
1000 CPS AMPLIFIER 
Li 
ELECTRONIC 
BALANCE BALANCING CONTROL 
TUBE ~ 
Li 
POWER ‘on 
AMPLIFIER 
} 
SS . 





Schematic diagram and interior view of a DYNALOG Recorder. 
In both, the broken green line indicates where the electronic cir- 
cuits join the measuring and recording unit to form the single, inte- 
grated DYNALOG system. 
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pit at one end of the building and are 
reached by stairs. 

In all stations the starting air units 
consist of 1 electric driven air compres. 
sor and 1 combination electric motor 
and gasoline engine drive air compres. 
sor. All air compressors have a 40 cy, 
ft. air per min. capacity so that each 
station has a total capacity of 80 cu. ft, 
per min. These compressors discharge 
into four 30 in. by 15 ft. air receivers 
designed to operate at 250 Ib. The air 
tanks have pressure gauges and relief 
valves. 

A small oil reclaimer unit is installed 
in each generator building, and operates 
on the 3 engines. A dirty oil tank is pro. 
vided to allow crankcase oil from any 
engine to be drained. The reclaimer unit 
takes oil from this tank, cleans it, and 
discharges it into a clean or reclaimed 
oil tank provided with a dispenser pump. 
Oil makeup may be from this tank or 
from another dispenser pump connected 
to the 10 ft. by 20 ft. main lube oil stor. 
age tank. 





> Water supply and storage. In stations 
2, 4, 6, and 8 two water wells each sup. 
plying 200 gal. per min. have been drill. 





Temperature control on jacket water surge tank, Batesville, Mississippi. Below, air filters and silencers, Monroe, Louisiana. 


(Continued from Page 173) 
on all water to insure complete water 
control, which control will be directly re- 
flected in reduced maintenance costs and 
increased pumping capacities by main- 
taining high heat transfer coefficients. 
>» Electric power system. Electric pow- 
er for each compressor station is gen- 
erated by 3 gas engine-driven generators. 
In stations 2, 4, and 6, the 4-cycle gas 
engine drives are rated 400 hp. at 450 
r.p.m., and in stations 8, 10, 12, and 14 
the units are rated 370 hp. at 400 r.p.m. 
The generators of all units are of the 
standard open frame engine type, rated 
312 kva., 250 kw. 480 volt, 3 phase, 60 
cycles, with a 40°C. rise. The generators 
are equipped with 744 kw., 125 volt, 
1750 r.p.m., V-belt connected exciters. 
Each engine has the exhaust muffled 
by a silencer. Intake air is cleaned by an 
air cleaner having a backfire relief valve. 
The generators feed electric energy 
directly to a buss system contained in a 
unitized totally enclosed control center. 
From the center, electric power is dis- 
tributed to all parts of the station. 
Breakers are provided for engine igni- 
tion rectifiers, sump pumps, heater mo- 
tors, circulating water pumps, air com- 
pressors, elevated water tower pumps, 
cooling tower fans and recirculating wa- 
ter pumps, well pumps, and plant lights. 
Spare circuits are provided, as well as a 
P. F. meter, indicating wattmeter, and 
totalizing and indicating kw-hr. meter. 
The generator units are housed with 
the cooling system pumps and starting 
air compressors in a steel frame, galvan- 
ized iron covered building, 40 ft. wide 
by 78 ft. in length. A full bridge type 
craneway is provided for convenience 
in overhauling generators and pumps. 
lhe pumps are located in a 3 ft. deep 
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Well-Placed Confidence in 
High Strength Pipe 


WV: CONGRATULATE the management their knowledge of the engineering facts 
and engineers of the Tennessee Gas and the welding methods, the uniform- 
and Transmission Company upon the _ ity of pipe thickness and consistent 
completion—in record time—of Amer- physical characteristics of SMITHway 
ica’s longest gas pipe line. And we Welded Line Pipe. 

congratulate them for their confidence 

daniel It is a confidence ably supported by 
in the 24” x /4” high strength, light 


the outstanding performance record 
wall SMITHway Pipe used for 900 5 P 


which SMITHway Welded Pipe has 


established, so well, over a period 


miles of this line. 


That confidence is soundly based on _— of many years. 


Haue You Bought an Extra War Bond This Month? 


ELEGTRIC-WEtOD E D L'isee PEPE 


A. Q, SMI TH Corporation 


MILWAUKEE1e¢e¢ WISCONSIN 





Offices ot: NEW YORK + PITTSBURGH - CHICAGO + TULSA + HOUSTON + DALLAS + LOS ANGELES + SEATTLE + In Canada: JOHN INGLIS CO., LIMITED 
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ed. Electric motor drive deep well pumps 
have been installed in these wells. These 
wells discharge through a check valve 
into the 2000-bbl. main water storage 
tank. Stations 10, 12, and 14 have supply 
sources from nearby streams and springs. 
Station 10 has a 10,000-bbl. main res- 
ervoir tank, and station 12 has two 
earthen reservoirs. These reservoirs, 
springs, and streams supply water to the 
2000-bbl. water storage tank. 

The feed water to the 2000-bbl. tank 
is controlled by a level controller with 
float ball in the tank, operating a 4-in. 
throttling type diaphragm valve on the 
feed line. The cooling tower basin water 
is supplied directly from this tank 
through a 4-in. line. 
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“CLEVEL 


Stations 2, 4, and 6 each has an ele- 
vated tower tank approximately 40 ft. 
in height to supply pressure on the sta- 
tion and camp water systems. Water is 
supplied to this tank by means of two 
80 gal. per min. electrically-driven cen- 
trifugal pumps, taking suction directly 
from the 2000-bbl. tank. These pumps 
are controlled by a hydrostatically op- 
erated electric relay that operates when 
the tower water level reaches a predeter- 
mined low point, and shuts off when a 
high level has been reached. Either one 
or both pumps may be used, as required. 
Stations 8, 10, 12, and 14 each has a 
standpipe 60 ft. high of 24-in. pipe serv- 


ing as water storage tank. Water is sup- 
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“CLEVELANDS built-in adaptability to meet the many varied 
field conditions enable them to handle the toughest ditching jobs 
on the roughest going and in the tightest spots. 


Some of the reasons why Clevelands” come through under the most 


adverse conditions are:— 


1. Their correct, compact, time - tested, clean cut, wheel-type design. 


and bul 


full crawler mounting. 


Superior construction, modern engineering and mechanical excellence 
assures strength and ruggedness with the elimination of excess weight 


Extreme ease of operation and maneuverability because of broad 


The quickly reversible Arc Conveyor permitting the throwing of dirt 
on either side of the ditch at desired distance. 


A multiplicity of digging and traction speeds always available to oper- 
ator, enabling him to cut at maximum speeds for the work at hand. 


= Ample power to carry through in any soi! and over the toughest terrain. 


These are some of the reasons why CLEVELANDS have been preferred equipment for the digging of 
hundreds of miles of pipe line ditch and why they are in use today on many varied government war 
projects. 


C7 THE CLEVELAND TRENCHER COMPANY 
20100 ST. CLAIR AVE e . 


Pioneer of the Small Trencher 


“CTLEVELANOS” 
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plied to these by small electric motor 
centrifugal pumps. 


> Fuel gas system. The fuel gas to each 
station enters a pilot-operated primary 
fuel gas regulator where the pressure js 
reduced from 400 to 200 lb. This regula. 
tor opens upon pilot failure. The 200-]b, 
gas from this regulator enters a second. 
ary pilot-operated fuel gas regulator 
where the pressure is reduced to 100 |b, 
This regulator is duplicated by regulator 
in parallel; either will handle the full 
fuel requirements for the compressor 
station. Each of these regulators wil] 
close upon its pilot failure, the other reg. 
ulator then taking the full load of the 
plant. 

The primary regulator is spaced a 
considerable distance from the second- 
ary fuel gas regulator in order to mini- 
mize the refrigerating effect of the gas 
expansion through each regulator. 

The gas from the secondary fuel gas 
regulator enters a volume chamber 
where the flow of gas is smoothed out. 
The regulator control pressure line taps 
into this volume chamber, the reserve 
volume of gas preventing regulator 
“hunting.” A 6-in. pipe line from this 
volume chamber acts as an orifice meter 
run. The fuel gas requirement for the 
station is metered through this run by 
means of a standard orifice meter. A re- 
cording thermometer is also installed in 
this run. 

The gas leaving the metering run 
enters into a second volume chamber on 
the outlet of which is placed a balanced 
pressure regulating valve. The pressure 
is reduced from 100 lb. to the compres- 
sor fuel requirements by this regulator, 
and at the required pressure the gas is 
then supplied through a 10-in. fuel gas 
header to the compressor building, and 
through a 4-in. line to the generator 
building. 

The generator fuel gas regulator is 
a sensitive type regulator that drops the 
pressure from 45 to 1 lb. into a small 
volume tank, which is protected from 
overpressure through a diaphragm con- 
trol valve acting as a relief valve. The 
gas from the regulator volume chamber 
then enters the 6-in. generator fuel head- 
er. Each generator is equipped with a 
sensitive regulator, reducing pressure 
from 1 lb. to 3 in. of water. A volume 
tank is provided between the generator 
regulator and mixing valve. 

The compressors do not have individ- 
ual regulators, but a large main fuel 
header is installed and each compressor 
is provided with a large fuel volume 
chamber to smooth out surges and pro- 
vide additional volume. 

The primary regulator is installed in 
a valve box in the plant yard and the 
secondary and intermediate regulators, 
volume chambers, and 6-in. meter run, 
are housed in a separate steel frame cor- 
rugated galvanized iron building. The 
generator fuel regulators are housed in 
the auxiliary building. The secondary 
fuel, intermediate pressure, and genera- 
tor fuel regulators are all duplicated as 
a precaution against shutdowns. 

The gas fuel to the office building, 
pipe-line warehouse, machine shop, an 
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change room building is measured 
through a displacement meter, and the 
pressure is reduced at each building by 
regulators handling the required fuel. 
These regulating valves have built-in re- 
lief valves and automatic shutoff fea- 


tures, 


> Speed control. As stations 12 and 14 
ire subject to fluctuating demand, au- 
tomatic speed control has been installed 
in these stations. These automatic con- 
trols maintain the station pressure as 


required. The control center of these 
systems is a 2-pen pressure recorder- 
controller. One pen records station suc- 


tion pressure; the second, or controller 
pen, is actuated from the discharge gas 


header pressure and controls air supply 
to a diaphragm motor with positioner 
for resetting the engine governor spring. 
A second diaphragm lever motor with 
positioner controls the scavenging air 
bypass and is in turn controlled by the 
gas manifold pressure. In action the 
automatic control acts to change the 
governed speed of the engine, and the 
amount of scavenged air is changed in 
proportion. Station 14 controller has an 
additional pen that records discharge 
pressure on low pressure system. 

In stations 2, 4, 6, 8, 10, a 2-pen pres- 
sure recorder is installed in the com- 
pressor room and connected to record 
station gas discharge and suction pres- 
sure. These instruments may be changed 
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later, if desired, to pressure controllers 
for automatic speed control service by 
inserting the pressure control elements 
in the instrument cases. 


> Building heating. Provision is made 
at all stations for heating the warehouse, 
shop and change room building and pipe. 
line warehouse by means of individual 
gas-fired heater units. The offices at sta. 
tions 8, 10, 12, and 14 are heated by 
gas-fired forced air furnaces. The offices 
at stations 2, 4, and 6 are heated by in. 
dividual room type heaters. The com. 
pressor building and auxiliary building 
at stations 10, 12, and 14 are heated by 
means of 15 lb. steam. The steam is gen. 
erated in a gas-fired boiler situated in 
the auxiliary building. Steam is piped 
to the compressor building through an 
underground conduit and thence to in. 
dividual heating units. 

The remainder of the buildings at 
these stations are not heated and on ac. 
count of their geographical location, no 
provision is made for heat at stations 2, 
4, and 6 for any buildings other than the 
ones that have been mentioned. 

Provision is made in the auxiliary 
building at station 8 for the installation 
of a future boiler. 

All boilers are served by condensate 
return units. These units have their own 
makeup control, return tank for con- 
trolling makeup water, and charging 
pump for boiler feed water. These units 
are mounted in the auxiliary building 
adjacent to the boiler. 

_ The boilers are equipped with 20 in. 
by 25 ft. self-supporting steel stacks. 

At each station a 20-gal. automatic 
hot water heater is installed in the office 
and a similar heater of 30-gal. capacity 
is installed in the change room. These 
units will provide hot water for lava- 
tories and showers. 


> Maintenance facilities. The mainte- 
nance building, which contains the shop, 
warehouse, and change room building, is 
30 ft. wide and 60 ft. long. The central 
section of this building, 30 ft. by 30 ft., 
is given over to warehouse space; bins 
are built along the walls and a small 
closed space is provided for housing 
electrical material. One end of this build: 
ing, 12 ft. by 30 ft., is given over to a 
change room for employee use. This 
change room is fully partitioned off and 
is provided with adequate locker space. 
a wash fountain, a shower stall, and sani 
tary facilities. 

The remaining space in the building, 
18 ft. by 30 ft., is used for a maintenance 
shop. This section is provided with 3 
monorail and hoist. In stations 2, 4, 8, 10, 
and 12 this shop is equipped with lathe, 
drill press, arbor press, grinder, weld: 
ing equipment, and necessary tools te 
handle all but major repair work. The 
other station shops do not have machine 
equipment since large mechanical job 
shops are accessible. All station shops, 
however, can handle all minor repall 
work as they are equipped with the nec 


essary hand tools. » a 
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ECTIVE 


Probably you’ve wished — 


who hasn’t?—that there were a 
specialized service for buyers: One that could handle 
both your normal regular requirements and your 


occasional “crisis” needs for hard-to-get items. 





There is one — this is it. 

This business is exactly what its name says it is — 
a service in selective procurement. It renders a two- 
way usefulness — to suppliers who want users for their 
products and to users who need sources of supply. We 


know who makes what, and who needs it. 


Next time you need a hard-to-find “must” item, lay 
the problem on our desk — good way to get ac- 


quainted with an “ideal buying set-up.” 


FRANKLIN SUPPLY COMPANY 


600 SOUTH MICHIGAN AVENUE . 


CHICAGO 5, ILLINOIS 
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Red River crossing with main span 1280 ft. and one side span 640 ft. to total 1920 ft. 


CONSTRUCTION OF AERIAL PIPE-LINE CROSSING) 


By GORDON R. LUNT,* Pittsburgh-Des Moines Steel Company 


EXCLUSIVE | Tue Tennessee Gas 
has and Transmission 
Company was granted a permit to con- 
struct a 24-in. natural gas pipe line from 
the vicinity of Corpus Christi, Texas, to 
Burnaugh, Kentucky, a distance of 1180 
miles, and also 85 miles of 20-in. line 
terminating at Cornwell station, West 
Virginia, making the total length of the 
line 1265 miles. 

Although officials of the Tennessee 
Gas and Transmission Company pre- 
ferred to utilize overhead pipe line cross- 
ings for all major streams on their 
project, a decision was made, due to 
governmental restrictions involving the 
use of critical materials, to construct 
aerial pipe-line crossing only over those 
streams presenting the most severe prob- 
lems and hazards. 

The Pittsburgh-Des Moines Steel 
Company was selected and awarded a 
contract, on a cost-plus basis, to con- 
struct aerial pipe line crossings over the 
Red, Brazos, Sabine and Colorado rivers, 
and Matthews and Kenan, consulting en- 
gineers, San Antonio, Texas, were se- 
lected to prepare plans and specifications 
for these vastly important structures. 

The location of each structure was 
held very close to the final layout of the 
line and as soon as the engineers had 
determined the lengths of span and the 
location of piers and anchors, test bor- 
ings were made and from these findings 
the engineers were able to complete the 
design of the anchors and piers for each 
structure. Immediately after completion 





*Gordon R. Lunt was graduated in engineer- 
ing from the University of Iowa in 1921 and re- 
ceived his C.E. degree in 1927. He joined the 
Pittsburgh-Des Moines Steel Company, Des 
Moines, Iowa, in 1922 and is now manager of 
the bridge department as well as project man- 
ager of the wind tunnel department. 
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of foundation designs, material orders 
were placed, for time was a factor and 
materials had to be procured from many 
sources. 

Upon completing the foundation de- 
signs, the superstructures were designed 
and materials were ordered from the 
mills. As construction work proceeded 
on the foundations, the engineers com- 
pleted the final design drawings. 


> Red River aerial pipe line crossing. 
The Red River aerial pipe line crossing, 
near Natchitoches, Louisiana, has a 
length, face-to-face of anchorages, of 
2714 ft., a main span of 1280 ft. with one 


Overhead crossings were 
provided for those rivers 
presenting the most severe 
problems and hazards— 


Details of work discussed. 


Se eet eee © ES SEERA PERRO EE SET OTE ANIL, 


side span of 640 ft., making a total load- 
4 length of suspended structure of 1920 
ic 

The anchorage on the high side con- 
sists of two independent concrete 
anchorages, each 40 ft. long, 20 ft. wide, 
and 16 ft. deep. The single concrete 
anchorage on the low side is 42 ft. long, 
20 ft. wide, and 16 ft. deep. 

The main pier on the high side con- 
sists of two concrete bases 13 ft. square, 


10 ft. deep with a connecting strut and 
two independent rectangular pier tops 
4 ft. 6 in. high. Each base is founded on 
ten 10-in. H-pile driven to refusal. 
The main pier on the low side consists 
of two steel caissons, each 13 ft. in diam. 
and 58 ft. long. These caissons were car- 
ried to grade, using the open dredging 
method and by loading with a 275-ton 
load box filled with sand dredged from 
the caissons. After the caissons were 
sunk to grade, twenty 10-in. H-pile were 
driven to refusal in each caisson, using 
a No. 1 Vulcan steam hammer. Then a 
seal course 8 ft. deep was poured in each 


caisson by use of a tremie. After the. 


seal course had set sufficiently, the cais- 
sons were dewatered and filled with con- 
crete up to within 12 ft. of their tops. 
The solid top course with connecting 
strut between the two caissons and re- 
maining 12 ft. of caissons were po 
monolithically ; next were poured the 17 
ft. pier tops. 

The rest pier on the low side consists 
of two concrete bases 9 ft. square and 
8 ft. deep with connecting strut and two 
independent pier tops 7 ft. high. Each 
base is founded on six 10-in. H-pile 
driven to refusal. ; 

The main tower on the low side is 
141 ft. 6 in. above the pier top elevations 
to the center of the main cables; while 
the main tower on the high side is 123 
ft. 6 in. high. Both main tower columns 
are 28 ft. center-to-center; whereas 
pin connected cantilever wind trusses 
have a total spread, from center-to- 
center of wind cables, of 165 ft. 

The rest tower has a height of 51 ft 
from the top of the piers to the center 
of the main cables and a spread of 22 ft 
center-to-center of the columns at 
base and 7 ft. 6 in. at the top. 
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Each main cable consist of two 25% 
in. diam. galvanized steel bridge cables, 
each 2765 ft. 4-11/16 in. long, face-to- 
face of sockets; each wind cable con- 
sists of one 25 in. diam. galvanized steel 
bridge cable, 2735 ft. 73 in. long. All 
suspenders and hand lines are galvan- 
ized Siemens-Martin strand. 

All cable were erected by special 
methods and equipment developed by 
the contractor through years of experi- 
ence in this highly specialized and un- 
usual type of structure. 

Upon completion of the cable erec- 
tion, the 24-in. diam. pipe was erected 
by placing the two joints of pipe, which 
previously had been welded together on 
the ground, on welding platforms con- 
structed adjacent to each main pier to 
the proper elevation. Bell-hole welds 
were made at each joint welded on the 


Top right shows the erection of 
the main tower of the low side 
of the Red River crossing. Bot- 
tom right is the Colorado River 
crossing, which has a clear span 
of 600 ft. Below is a view of 
Brazos River crossing with a 
clear span of 920 ft. 


pleted and tested; then the pipe on the 
structure was further checked while be- 
ing subjected to the same test that was 
used on the main line. 


> Brazos River aerial pipe line cross- 
ing. The Brazos River aerial pipe line 
crossing, near Wallis, Texas, has a 
tength, face-to-face of anchorages, of 
1754 ft. with a single main span of 920 
ft. 

The anchorages on either side of the 
river consist of two independent con- 
crete anchorages, each 38 ft. long, 12 ft. 
wide, and 15 ft. deep, founded on H-pile. 

The duplicate main piers each con- 
sist of two concrete bases 12 ft. square, 
10 ft. deep with a connecting strut and a 
pier top 14 ft. high. Each pier base is 
founded on nine 10 in. H-pile driven to 
refusal. 

The main towers are 90 ft. above the 

















_— 





pier top elevations to the center of the 
main cables. The tower columns are 24 
ft., center-to-center, and the pin con- 
nected cantilever wind trusses have a 
total spread from center-to-center of 
wind cables of 135 ft. 

Each main cable consists of two 234- 
in. diam. galvanized steel bridge cables, 
each 1783 ft. 3 13/16 in. long, face-to- 
face of sockets; while each wind cable 
consists of one 21%-in. diam. galvanized 
bridge cable, 1769 ft. 3% in. long. 


> Colorado River and Sabine River 
crossings. The Colorado River aerial 
pipe line crossing is near Egypt, Texas, 
and the Sabine River crossing is about 
14 miles from Hemphill, Texas. Each 
has a single main span of 600 ft. and 
they are duplicate structures insofar as 
size of cables, towers, anchors, and pier 
bases are concerned. 























platforms; then the pipe was moved out 
on the structure by pushing two ways 
from the pier on the low side and one 
way from the pier on the high side. 

The final welds were made at the cen- 
ter of the main span, adjacent to the pier 
on the low side and at each end of the 
structure. 

After erection and welding were com- 
Pleted, the pipe was given a preliminary 
test with air at 125-lb. pressure, after 
which the pipe on the structure was con- 
nected into the main line previously com- 
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For fifteen years Tube Borium 


has been used on drilling bits | 


to increase cutting speeds and drill | 


more out-to-gauge hole. Now you can 


use this same alloy to greatly prolong | 


the life of your tool joints! 


An exceedingly small quantity of Tube 


Borium welded in a ring around the 
shoulder not only doubles tool joint life 
—even under the toughest operating 
conditions—but maintains over all joint 
strength and correct elevator contour. 
Applications are economically made 
on both new and resleeved joints. 


APPLICATION: Accepted method of appli- | 
cation is to under-cut new or resleeved | 


joints at the shoulder to form a recess | 
Ve" deep by 142” wide. The recess is | 


then filled by 
welding in with 
Kg" Electric 
Tube Borium to 
form the weor 
resistant inlay. 
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cial Stoody engi- 
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tail hard-facing 
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Scene at the construction of the 
suspender system on the Red River 
crossing showing construction 
crews in the boats below. 


The anchorages on either side of the 
river of each structure consist of a sin- 
gle concrete anchorage 34 ft. long, 15 
ft. wide, and 15 ft. deep, founded on 
H-pile. 

Each main pier has two concrete bases 
9 ft. square, 8 ft. deep, connected to- 
gether with a strut. Each base is founded 
on six 10-in. H-pile driven to refusal. 

The pier tops on the Sabine River 
structure are 12 ft. high above elevation 
of the top of pier base and on the Colo- 
rado River structure they are 8 ft. high. 

Each main tower is 68 ft. high from 
the top of the pier to the center of the 
main cables. Columns are 22 ft., center- 
to-center and the pin connected canti- 
— wind trusses have a total spread of 
90 ft. 

Each of the main cables on each struc- 
ture consists of a single 254-in. diam. 
galvanized steel bridge cable and each 
wind cable consists of a single 134-in. 
diam. galvanized bridge cable. 


; 





All structural steel for the four struc- 
tures was fabricated at the contractor’s 
fabricating plant in Des. Moines, Iowa. 
All cables were supplied by John A. 
Roebling’s Sons Company of Trenton, 
New Jersey. 

The construction of the aerial pipe- 
line crossings was under the direction of 
the writer of this article and A. C. Van 
Tassel was general superintendent of 
construction. The owners was represent- 
ed by E. N. Armstrong and his assistants. 

The construction of these four aerial 
pipe line crossings within the necessary 
and prescribed time limit was accom- 
panied by many severely difficult prob- 
lems. Excessive rains continued through- 
out a major portion of the construction 
period making the hauling of materials 
to the sites all but impossible. Floods 
greatly retarded construction progress; 
labor shortages and inefficiencies were 
an everlasting “headache.” The sur- 
mounting of these problems necessitated 
a most unusual amount of perseverance 
and determination to the end that these 
structures were initiated into their long 
life expectancy of highly satisfactory 


service on schedule. 
? x**xr 
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y Hittsburgh Des Moines 


In the design and construction of Pipe Line Bridges, 
Storage Tanks and Compressor Stations, Pittsburgh-Des 
Moines Steel Company's service to the natural gas and 
petroleum industries is completely dependable. 
Experienced field engineers, two modern plants for the 
fabrication of structural steel and tanks, and the retained 
services of consulting Pipe Line Bridge engineers combine 
with a construction organization highly qualified and 
experienced in the construction of all types of “pneumatic” 
and “open type” bridge foundations; pile driving; steel, 
cable, and tank erection. Your inquiries are invited. 








PITTSBURGH - DES MOINES STEEL CO. 


PITTSBURGH, PA., 3496 NEVILLE ISLAND—DES MOINES, IOWA, 997 TUTTLE STREET 

NEW YORK, ROOM 980, 270 BROADWAY - CHICAGO, 1202 FIRST NATIONAL BANK BUILDING 
DALLAS, 1201 PRAETORIAN BUILDING - SAN FRANCISCO, 603 RIALTO BUILDING | 
SEATTLE, 1106 EIGHTH AVENUE, SOUTH | 


PIPE PROTECTION ON THE BIG GAS LING 


By STARR THAYER, Consulting Engin 


| EXCLUSIVE | TuHeE decision to 
build the Tennessee 
Gas and Transmission Company line 
came so suddenly, and speed of con- 
struction was so vital, that it was decided 
to use the experience of other companies 
rather than make extensive studies of 
potential corrosive areas in the right-of- 
way to be used. After all, the best infor- 
mation available regarding corrosive- 
riess of soils is the past history of pipe 
lines in these or similar soils. In‘making 
coating recommendations for this line it 
was possible to use information and ex- 
perience on old lines in a large part of 
the territory covered. In making such 
recommendations it was kept in mind 
that this was a much larger line than 
most of the older lines and therefore 
would be considerably deeper and in 
some places would encounter new soils. 

From this information and from soil 
examinations it was decided to coat and 
wrap the entire line from the south end 
at Corpus Christi to the Dix River in 
central Kentucky. This is a distance of 
about 1045 miles. Of the remaining line 
about 40 miles was selected to be coated 
in three separate locations. It will be 
noted that no attempt was made to do 
any so-called “spot coating.” 


> Selection of materials. Coal tar ena- 
mels were used exclusively. That part 


After the pipe was welded into sec- 
tions it was cleaned and primed, as 
shown at the right. This operation 
was followed by coating and wrap- 
ping, performed by travel type 
machines like that shown below. 


of the line laid during cold weather was 
coated with waterworks type enamels. 
and regular 200° F. melting point pipe 
line enamels were used on the rest of 
the pipe. All coated pipe was wrapped 
with 15-lb. asbestos pipe line felt. 


>» Coating procedure. The main line was 
coated with one application of enamel 
and the wrapper. In all cases the primer 
used was of the same make as the 
enamel. 
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River crossing pipe was coated Pi 
two applications of enamel, the seeg he 
coat immediately upon the first. T Ge 
thicknesses of the wrapper were th . 


applied. No coating material was y 
over the wrapper. Wooden slats weg Di 
used to protect further the coating d 
ing the pulling operation. 

All station pipe was coated 
wrapped in the same manner as 
main line pipe. 

(Continued on Page 192) 





International Trucks did their usual 
good work hauling and stringing 
pipe. Among the contractors who 
had fnternationals on the Tennessee 
Gas job were J. R. Vandaveer and 
Son, Neodesha, Kansas (on the O. 
C. Whitaker Co. spread); C. Hobson 
Dunn, Dallas; and J. L. Cox and Sons 
(on the J. R. Horrigan spread). The 
International K-5 shown at right is 
owned by J. L. Cox and Sons. 


a 
& 


SS 


When it came to wélding pipe, International Crawlers were in there pitching. A veteran International T-40 pulling auxiliary equipment for pressure 
This TD-18 with side boom is owned by Pressure Weld Co., Houston, and is welding near Soda, Texas. This tractor, owned by J. R. Vandaveer and Son, 
welding on the N. A. Saigh Co. spread. was photographed on the O. C. Whitaker Co. spread. 





(Continued from Page 188) 


\ll highway and railway casing pipe 
was coated but not wrapped. Insulated 
bushings were used to seal the ends of 
the casing pipe. 
>» Method of application. The station 
pipe was either hand cleaned or sand 
blasted. Primer was applied by hand. 
Rolling rigs were used to apply the 


“~°ORr - 


enamel and wrapper. The same method 
was used to coat the casing pipe except 
that it was hand cleaned and no wrap- 
per was used. 

River crossing pipe was machine 
cleaned and primed and the enamel and 
wrapper applied with rolling rigs. 

After the main line pipe was strung 
and welded it was cleaned and primed 
with travel type machines. In some 


» 
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Coating and wrapping machine, showing bends (above). Wooden slats protected the coating and wrapper on river crossings. 


cases it was necessary to double clean 
before priming. On about two-thirds of 
the line a quick drying primer was used, 
which permitted the enamel to be ap. 
plied within a matter of minutes after 
the primer had been applied. The 
amount of primer used was kept un. 
der close regulation. All skips, such as 
will occur at welds, etc.. were hand 
brushed. 
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Protecting A gainst Corrosion 
in Southern § wamplands 


Down in the southern flat lands of Texas and 
Louisiana the new pipe line of the Tennessee Gas & 
Transmission Company encounters some of the 
worst soil corrosion conditions to be found in its 
1300-mile bee-line from Corpus Christi, Texas, to, 
Kenova, West Virginia. 

In this section of swamps, rice fields, low bottom 
lands of the Gulf area, the line is coated with 
Bitumastic 70-B Primer and Enamel to give it 
long-time, reliable protection against deterioration 
from corrosion. 


Uniform coatings of Bitumastic 70-B Primer and 
Enamel, together with a 15-pound coal tar saturated 
asbestos felt, are applied to the outside surface of 
the 24-inch diameter pipe by line—traveling, clean- 
ing and priming, coating and wrapping machines. 

Bitumastic Enamel has been used to protect a very 
large percentage of this country’s important gas pipe 
lines against soil corrosion. It has proved to be 
positive assurance against corrosion in all types of 
soil and under all variations of temperature. It gives 
maximum pipe line protection. 


WAILES DOVE-HERMISTON CORPORATION 


BITUMASTIC 
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NEW YORK + 





449 South Avenue, Westfield, New Jersey 


Call on your Local Distributor for Bitumastic Industrial Coatings or write or phone 


the nearest District Office 


PHILADELPHIA .- CLEVELAND + CHICAGO + HOUSTON «+ TULSA 


MIAMI « SAN FRANCISCO + LOS ANGELES 
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All main line pipe was coated and 
wrapped with travel type machines. 
These machines apply the coating mate- 
rial and the wrapper in one operation. 
lhe coal tar enamel was pumped directly 
from the kettles to the machine. Ket- 
tle temperatures were closely controlled 
and it was necessary to dump but 
little material because of its being over- 
heated. The crews were generally able 
io anticipate weather conditions suf- 
ficiently so that the material could be 
used’ immediately after reaching the 
proper application temperature. 

It was impossible to get a_ perfect 
coating application over the wrinkle 
bends with the machine, consequently 
patch gangs applied coating to the skips 
at these bends and applied the wrapper 
by hand. 

Lowering into the ditch was done in 
the early morning. Pipe of this size must 
be handled carefully to avoid damaging 
the coating, consequently all coated 
pipe was handled with wide slings made 
of belting. 
> Coating inspection. Two experienced 
coating inspectors were attached to each 
construction crew. In addition, the low- 


Right—Lowering the big pipe into 
the ditch by means of tractors and 
winch lines. -Below—The Stearns 
electronic holiday detector was 
used to find flaws in pipe coating. 





ering-in inspector, as well as the chief 
inspector, aided in seeing that a satisfac- 
tory job was done. One of the coating 
inspectors spent most of his time with 
the cleaning machine and the coating 
machine. The other inspector generally 
spent his time with the holiday detector 
crew and the patch gang. Virtually all 
main line pipe was checked for coating 
faults with the Stearns electronic holi- 
day detector. As the pipe left the coating 
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machine it was lowered onto skids. The 
coating was checked with the detector 
after the pipe was lowered onto the 
skids, and generally some distance be- 
hind the coating and wrapping machine. 
It was the principal duty of this inspec- 
tor to see that the detector was in oper- 
ating condition and that all faults found 
were repaired. 

Pipe skids were not padded. Because 
of the -weight of this large size pipe, 





padding would have caused a larger area 
of the coating to be damaged and require 
repairing, unpadded skids caused less 
damage. The pipe was marked by the 
detector crew at every skid and these 
areas were repaired just before the pipe 
was lowered into the ditch. 

When the lowering-in crew started in 
the early morning their work was 
checked by an inspector. This inspector 
saw to it that all skid marks were re- 
paired as well as all other places where 
the coating had been damaged after the 
regular patch crew had passed. This 
inspector had a holiday detector that 
was lighter and more portable than the 
Stearns machine. It was used only to 
check repairs to the coating. 
> Summary. A very satisfactory coating 
application was procured. This was 
mainly through the efforts of the inspec- 
tors with the cooperation of the contrac- 
tors. Both suppliers of coating materials 
provided service men, sometimes one man 
for each two construction crews. Most of 
these men were experienced in the coat- 
ing of large-diameter pipe. They were 
of great assistance to the company in get- 
ting a good application and they were 
of assistance to the contractors in show- 


‘ing how to obtain a good application. 


It is often said that the coating of 4 
line slows up construction. There was 
no such occurrence on this line. At no 
time was forward progress delayed by 
the coating crews. In fact, coating crews 
generally were easily able to keep up 
with the pipe crews. There were days in 
which these crews coated as much as 
two miles of pipe. 
> Cathodic protection. It is the inten- 
tion to apply cathodic protection to the 
entire line eventually. For the time being 
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Pipe line conceived and built by Tennessee Gas and Transmission 

Co.: Dehydration plant, seven compressor stations and two check 

meter stations, designed, engineered and constructed by Stearns 

Roger Mfg. Co. Prefabricated piping, pipe bends, and pipe 

clamps for Dehydration Plant, four compressor stations and 

both check meter stations and hand rails, scrubber oil tanks, ete. 
by Houston Pipe and Steel, Inc, 


The Houston Pipe and Steel, Inc. is proud to have had a part in building the giant 


pipe line for the Tennessee Gas and Transmission Company. 


Our experience, skill and processes used on this giant project can help to build 
better construction and greater cost economies into YOUR present or postwai 
projects. We have one of the best equipped plants in the nation specializing in 
pressure piping, process piping and metal fabrication—a large engineering staff 
of pipe and metal fabricating technicians and a production force of pipe fabricat- 


ing and erecting specialists ready to get your project under way. 


Why not consult us today? Our engineers will be glad to discuss your problems 


large or small without obligation. 


COMPLETE PIPING SERVICE 


HOUSTON PIPE & STEEL, INC. 


4300 CALHOUN ROAD « P. O. BOX 2, HOUSTON 1 ¢ PHONE C-4-2713 ¢ L. D. HOUSTON 424 
NEW YORK OFFICE: 2606 Graybar Bidg., 420 Lexington Ave., New York, N. Y. 
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in the Nation’s Industries... 






In Its Implements 
of War eee 


Synthetic Rubber Pan American Clipper 


LUNKENHEIMER VALVES 


have established 


@ Norable Service Kecord 


’ ( 
In tanks and jeeps, bombers and pursuit planes, ‘‘ducks’’ and landing craft, sub- 
marines and Liberty cargo Ships . . . in the busy industries which turn out 
America's vast armaments . . . in giant refineries, synthetic rubber units, chemi- 
cal and power plants . . . on every front LUNKENHEIMER VALVES are performing 
a vital indispensable service. 





Highest grade materials, simplicity of design, rugged durability, super-accurate 
machining of every part—these are qualities which have made LUNKENHEIMER 
VALVES a leading choice of American industry for more than three quarters of 
a@ century. 








in addition to superior workmanship which comes 
of long-accumulated experience, rigid tests at every 
step in the manufacturing process assure dependable 
performance and low-cost maintenance in these 
Longer-Life Valves. 


Your LYQKENHEIMER Distributor is always ready to 
help you with problems of maintenance, repair, and 
operation. His complete facilities are at your service. 


Penicillin 


Locomotives 


wa 
Ducks, Trucks, L.S.T. Craft 
(Photo U.S. Signal Corps) 


High Pressure Steam and Power 
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a 100-amp. rectifier is being installed at 
each of the compressor stations and at 
the dehydration plant near Corpus 
Christi. This is a total of eight units, 
When these units are placed in opera. 
tion it is expected that they will protect 
all station piping as well as a consider. 


_ able amount of main line pipe. Tests 


will be made to determine the location 
and sizes of any additional units that 
may be required to protect the entire 
line. 

There are several miles of bare pipe 
in eastern Kentucky and in West Vir. 
ginia. This area is very rough and the 
soil is mostly rock. It is anticipated that 
corrosion will not be serious in this area 
but it is contemplated that if any should 
be encountered then cathodic protection 
will also be applied to these areas. 

A few tests have been made to deter- 
mine current requirements to protect the 
main line. At one test less than 5 amp. 
protected about 22 miles of line. At an- 
other test 20 amp. protected consider. 
able station piping and 30 miles of line. 
These small current requirements are a 
result of the excellent coating applica- 
tion referred to above and are proof that 
an excellent coating application has 
been obtained. This is best illustrated 
when compared to some other lines se- 
lected at random. One 6-in. line on which 
a good coating material had been used 
but poorly applied required 80 amp. for 
40 miles of protection. Another 8-in. line 
laid under similar conditions and with- 
out experienced inspectors required 40 
amp. for 25 miles of line. Still another, 
an 18-in. line, required 35 amp. for 5 
miles of line. As we compare these fig- 
ures with the 5 amp. required .to protect 


22 miles of this 24-in. line the results of’ 


strict inspection and good workmanship 
are readily seen. 

It is probable that there will never be 
any serious trouble on this line due to 
corrosion. It has been designed as a cor- 
rosion-free line. kk 








Pipe line proposed 

A 26-in. pipe line to trans- 
port natural gas from the Per- 
mian Basin of West Texas and 
New Mexico to Los Angeles, 
California, has been proposed 
by the Metropolitan Natural 
Gas Company. The suggested 
line, costing $40,000,000, would 
have an ultimate capacity of 
350,000,000 cu. ft. a day. Wink- 
ler County, West Texas, will be 
the location of a large field 
compressor station, and it has 
been proposed that a natural 
gasoline plant be built to — 
ate in conjunction with the line. 

Chester A. Ring, Jr., president 
of Metropolitan, has recently 
returned from a business trip to 
the West Coast where he in- 
vestigated possible markets for 
gas from the Permian Basin. 
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(ongratulations. to. the 
Management of the 
TENNESSEE GAS AND 
TRANSMISSION COMPANY 










--on the construction 
of their 24-inch gas line, 
under the most hazardous 
weather conditions and over 
extremely rough terrain. 


We are very proud of the 
small part we have played 
in assisting them in this 
great achievement. 





RAY L. SMITH 


Construction Company 


Pipe Line Contractors 





HAZLETT BUILDING ELDORADO, KANSAS | 
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Another big pipe line 
field-wrapped 


by J-M MACHINES with 
J-M ASBESTOS FELT! 


@ The 1263-mile, 24-inch natural gas pipe line of the 
Tennessee Gas and Transmission Company will be in 
operation next month. The line—one of the largest 
of its kind in the world—was coated and wrapped 
right in the field in a single operation... by the ingen- 
ious mobile Johns-Manville power-driven Coating 
and Wrapping Machine. 

And, as in the case with many other large pipe lines, 
including “Big Inch”, this pipe is wrapped with 
Johns-Manville Asbestos Pipe Line Felts. For hun- 
dreds of miles through water, mud, and corrosive soil, 
these lasting, rotproof felts safeguard its protective 
coatings against soil stress. 


A better job—in less time... 


For full details on how the J-M Coating and Wrapping 
Machine and J-M Asbestos Pipe Line Felts can guard 
your own lines against corrosion—and save you time 
and money in your pipe-wrapping operations—write 
Johns-Manville, 22 E. 40th Street, New York 16, N.Y. 


JOHNS -MANVILLE "aidan 


JM era PIPE LINE FELTS 


PRODUCTS 
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Cut-away drawing 
showing general design of the 


double-flow horizontal induced draft tower. 







WATER COOLING EQUIPMENT 


Tue cooling tower, which is installed 
in exact duplicate at all 7 stations on the 
Tennessee Gas and Transmission Com- 
pany line, is technically described as a 
Double-Flow horizontal induced-draft 
tower of the SpraCoil type. This termi- 
nology simply means that each fan 
draws air horizontally through two cool- 
ing chambers simultaneously. (See ac- 
companying cut-away drawing.) Spra- 
Coil is a designation for any tower hav- 
ing in its base a system of atmospheric 
heat exchangers over which the raw 
cooling tower water is showered to ab- 
sorb heat through the tube walls and 
thus indirectly cool whatever fluid is 
circulated inside. In the case of these 
Tennessee Gas and Transmission Com- 
pany towers, gas, jacket water, and the 
lube oil cooling water, in a number of 
separate circuits, are cooled to different 
temperatures, which are variable at will. 

Stearns-Roger engineers were already 
thoroughly experienced with SpraCoil 
type towers of the “conventional” or ver- 
tical-air-flow design at numerous plants 
previously designed and built by the 
firm. Such towers had proved well adapt- 
ed to some very complex services, es- 
pecially in cycling plants, first by per- 
mitting all of the several indirect cooling 
functions to be combined in one cooling 
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tower, and, second by providing inde- 
pendent and flexible operation for each 
function. This experience had demon- 
strated the value of having a “redistribu- 
tion system” located at a level beneath 
the cooling tower proper and above the 
substructure (called a “coil shed’) hous- 
ing the heat exchangers. By this means 
the cooled water is collected in an in- 
termediate catch basin from which it can 
be redistributed with complete uni- 
formity over the heat exchangers below. 
Further, the volume of water showered 
over any of the separate systems of heat 
exchangers can be regulated just as cool- 
ing performance within the various fan- 
sections or “cells” of the tower is con- 
trolled by adjusting the supply of water 
and flow of air. 

An unprecedented degree of operating 
flexibility was needed for the Tennessee 
Gas and Transmission Company instal- 
lations, however. With all 7 towers speci- 
fied for one predetermined gal. per min.. 
the engineers asked that the redistribu- 
tion system be so designed that the water 
volume to all stacks of coils not only 
could be decreased as in earlier towers 
but also increased far beyond design ca- 
pacity. This ability to handle heavier 
loads was essential because of the likeli- 
hood that the line would see considerable 
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future expansion, and it was hoped that 
foresighted engineering could spare the 
owners a great deal of revamping and 
enlarging of equipment. The ability to 
adjust to lighter loading would permit 
more economical operation at times 
when the line might not be at full flow. 


Ir was in the matter of operating flexi- 
bility, therefore, that the unique water 
distribution in the Double-Flow hori- 
zontal tower proved especially well suit. 
ed to Tennessee Gas and Transmission 
Company needs. The primary system at 
the top of the tower supplies water to 
each cooling chamber independently and 
all parts are completely external, with 
control valves for each section readily 
accessible. Distribution in any “cell” is 
fully effective at any volume from twice 
the normal flow down to complete shut- 
off. Thus even the two cooling chambers 
served by the same fan may handle quite 
different loads. 

Similar variability of the water quan- 
tities showered over the individual 
stacks of heat exchangers in the sub- 
structure is provided by a patented re- 
distribution system. Sectionalized to cor- 
respond with each group of coil sections, 
this secondary water distributing system 
is actually a series of wholly independent 
reservoirs, each subject to easy regula- 
tion, whereby water volume over any or 
all stacks of coils can be increased to 
100 per cent more than normal or re- 
duced to a mere fraction of normal. Full, 
uniform coverage of the tube surfaces is 
maintained regardless of quantity and 
the shift from one extreme to the other, 
or any point between, is accomplished 
quickly and simply. 

Both the primary and secondary sys- 
tems operate by gravity flow. 

The operating savings resulting from 
the tower’s adjustability are proving to 
be a bonus worthy of notice. During cool 
weather and at times of light load the 
Double-Flow operates well by either of 
several alternative methods for conserv- 
ing fan and pumping power: 

1. In sufficiently cool weather the fans 
may be shut off completely and the 
water lifted only into the redistribution 
system, thus effecting a maximum re 
duction from normal power require- 
ments. 

2. If slightly more cooling is required 
the fans may be left idle but part of the 
water distributed over the tower through 
the primary system while the remainder 
is bypassed to the secondary system. In- 
creased cooling is obtained as more 
water is put over the tower and less is 
bypassed. Ample air movement through 
the cooling chambers occurs by natural 
convection. 

3. For still greater cooling the fans 
may be turned on, first only one, then 
two if necessary, and finally all three for 
maximum performance. 

The tower, as built at all of the sta- 
tions, is made up of 3 fan sections or 4 
cells, 3 on either side. Each cell is five 
6 ft. “bays” in length, for a total of 30 
bays to the tower and a total tower 


length of slightly more than 90 ft. The 


tower’s width, somewhat in excess of 60 


ft., is sufficient to accommodate in the 
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One of our most recent jobs was the construction of a 
section of the Tennessee Gas & Transmission Company 
line. Every job were doing today is helping to win the 
war. If you have a project that is essential to winning 
the war, we'll gladly offer the services of an organization 
that has the capacity, experience and resources to under- 


take any pipe line project. 


* " * 


PIPE LINE CONSTRUCTION CORPORATION 


* CAMP HILL, PENNSYLVANIA * 
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Completed cooling tower, as installed 
at compressor stations on Tennessee 
Gas and Transmission Company line. 


sub-structure two 30 ft. wide rows of coil 
stacks back-to-back. Any number of 
these separate coil stacks in either row 
can be operated at any capacity desired. 
Each of the tower’s 30 bays accommo- 
dates one stack of coils. Nine of them are 
used for gas cooling, 12 for soft water 
that cools engine jackets and lubricating 
oil, and the remaining 9 are available 
for service as the line’s loads increase. 
With gradually heavier transmission of 
gas through the line a virtual certainty, 
this reserve cooling capacity is sure to 
be needed shortly and can thus be put 
into use without requiring the services 
of the cooling tower manufacturer. 
Total pumping head to the primary 
water distribution system at the top of 
the tower is only 30 ft., including the 10 
ft. height of the substructure that houses 
the atmospheric heat exchanger stacks. 
For easy direct access to the coil sec- 
tions, the entire walls on both sides of 
the substructure consist of solid doors 
on rollers. This convenient feature ties 
in with another device of exceptional 
merit, namely a patented air bypass 
damper whereby the hot saturated air 
off the coils is drawn upward in regu- 
lated volume into the suction chamber 
of the tower above and thence goes out 
the fan, along with the exhaust air that 
has passed through the cooling tower. 
Perhaps it should be explained that in 
any tower having atmospheric coils in 
the base, evaporation occurs as the spray 
water absorbs heat from the tube sur- 
faces, to such an extent that the wet bulb 
temperature of the atmosphere inside 
the coil-shed often exceeds 100°F. In 


the usual tower of the coil-shed type the © 


sides of the substructure are either 
louvered to permit the escape of the hot 
vapor or they have hinged doors that are 
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generally propped open much of the 
time for the same reason. The roller 
doors are more satisfactory from the 
operating and maintenance standpoint. 
But the vastly more important point is 
that these sliding doors are kept closed 
at all times while the tower is operating, 
forming a solid wall to prevent the 
emergence of hot moist air and thus forc- 
ing it to leave through the bypass 
damper. 

The matter deserves emphasis because 
in towers lacking this mechanically- 
actuated ventilator the humid air issues 
forth from the coil-shed, rises of its own 
heat toward the tower’s air intakes di- 
rectly above, and inevitably large quan- 
tities of it enter the cooling tower. In 
effect—and in fact—it raises the wet 
bulb temperature of the air upon which 
the cooling tower depends for proper 
performance. The result is commonly a 
sharp curtailment of the cooling eff- 
ciency of towers. : 

In accordance with the specifications, 
all fans, drives, and other mechanical 
parts, are identical and interchangeable 
in all towers. Likewise all structural 
members and other wooden pieces are 
the same in every tower, even to the 
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GREENSBORO, N. C. 


Ralph D. Stout 


\ 





ENGINEERS & SURVEYORS 
LOCATION & CONSTRUCTION SURVEYS 
RIGHT OF WAY MAPS 
OIL AND GAS PIPE LINES 


SOUTHERN MAPPING & ENGINEERING CO. 
HOUSTON, TEXAS 


BANKERS MORTGAGE BUILDING 


C. O. Lowe 








PALMETTO BUILDING 


GREENVILLE, S. C. 


F.N. Phillips, Jr. 
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filling that occupies the interior of the 
cooling chambers. A feature of this fill. 
ing worthy of mention is that it goes to- 
gether by means of slots and mortises, 
using no nails or other rigid fastenings. 
Nor are bolts or nails used even to lock 
the standing 6-in. cubes of filling to the 
tower frame. Thus the redwood pieces 
can expand and contract freely and not 
get out of alignment. Also the successive 
levels of this filling are much closer to- 
gether than in the usual fillings so that 
the amount of splash surface and total 
wetted surface is correspondingly great. 
er. This does not result in excessive re- 
sistance to air flow, for in the Double. 
Flow tower air travels horizontally 
through the horizontal filling. 

All parts requiring regular inspection 
or servicing are easily accessible by way 
of stairs, walks, or access doors. Fan 
motors are on the floor of the top-deck 
at the side of the fan rings, handy for 
servicing and outside the humid stream 
of, discharge air. The fan rings are wide- 
ly flared at the bottom to ease air flow, 
and are unusually high to act as guards 
as well as give the effect of a chimney 
to boost the expelled air away. All parts 
of the primary water distribution system 
are within open view and reach, while 
in operation, for easy examination or 
adjustment. Controls of the secondary or 
redistribution system, the air bypass 
dampers, and the heat exchangers them- 
selves are reached from the ground out- 
side or from walks on either side of the 
center partition running lengthwise of 
the tower. Access to drift eliminators and 
inner cubes of the filling is through the 
suction chambers. The air inlet louvers 
fit into channels at each end that permit 
them to expand and contract without 
warping or buckling, and also permit 
them to be instantly removed. Removal 
of the louvers exposes the outer cubes 
of the filling. Thus there is no part of the 
tower that could conceivably need to be 
examined or dismantled that cannot be 
reached readily and taken apart with 
the simplest tools or none at all. 

The Tennessee Gas and Transmission 
Company station crews all use a univer: 
sal manual of operating and mainte 
nance instruction for the towers. Asevery 
part and detail of every tower is identi- 
cal, a safe inventory of replacement 
items is quite small and there is no n 
to keep a specific stock at every location. 

ka 
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Clark slush pump 


Clark Bros., Inc., Olean, New York, 
announces the Clark Triplex Slush 
Pump. The power end of the pump em- 
braces many features that combine to 
make for great power and durability, it 
js pointed out. For one thing, the main 
herringbone gear is bolted to the hub in- 
tegral with the crankshaft. Also, power 
can be applied from either side of the 
pump through a double extended pinion 
shaft. The pinion shaft can be removed 
without disturbing the main gear assem- 
bly and operates on heavy duty roller 
bearings. 

The main shaft is of unusual design, 
having eccentric hubs on the crank 
throws, uniting the advantages of both a 


crankshaft and an eccentric shaft. This 
design permits interchangeability of all 
main bearings and connecting rod bear- 
ings. 

The pump cylinder is cast integral 
with a portion of the suction pipe, which 
is welded to similar suction pipes on the 
other two cylinders. All cylinders are of 
the “valve over valve” construction type. 
Discharge and suction valves can be re- 
moved through one valve cover opening. 

Another feature of the pump is that 
the fluid end can be produced either in 
the piston type or the outside plunger 
type of design, making it applicable not 
only to the drilling industry but to other 
industrial fields as well. 

The features of the pump are sum- 
marized by the manufacturer as follows: 

1. Triplex double acting. 

2. Even hydraulic power flow. Pres- 


sure variation in discharge reduced from 
approximately 45 per cent in duplex 
pump to approximately 14 per cent in 
triplex pump. 

3. One-third less weight per hp. 

4. Within 8 ft. road clearance. 

5. Direct fluid flow. Valve over valve 
construction, both valves removed 
through one valve cover opening. Dis- 
charge valve can be lifted out by hand. 
With this construction and close clear- 
ance, slippage is reduced to a minimum. 

6. Easy on prime mover. Reduced 
peak loads will result in lower mainten- 
ance costs on pump, engines, and trans- 
mission. 

7. “Porus-Krome” plated cross head 
extension rod. 


8. Fluid end tested 6000 lb. hydro- 





static pressure. Recommended 3000 Ib. 
working pressures. 

9. All studs in fluid end same size. 

10. Liners are supported near both 
ends to give extreme stability and are 
packed with two sets of packing with 
lantern” gland between. This lantern 
gland lines up with tell-tale hole to show 
if either packing leaks, thus avoiding 
cutting out of fluid cylinders. 

11. Double extended pinion shaft- 
power can be applied from either side. 

12. No main bearing caps and bolts. 

13. No connecting rod bolts. 

14. Wide faced, herringbone gears of 
heat treated alloy steel. 

15. Controlled splash and cascade 
lubrication. 

16. Renewable crosshead guides in 
frame. 

17. Long connecting rod ratio to 
stroke length. 
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Sterling Viking diesel 


The Sterling Engine Company of Buf- 
falo, New York, has announced a new 
line of diesel engines for the petroleum 
industry. 

The result of 15 years’ research and 
experimental work, the new diesel line 
ranges from 250 hp. to 650 hp. 

Known as the Sterling Viking diesel, 
the engine embodies the latest features 
that have been produced as the com- 
bined efforts of Sterling engineers, 
headed by Hans Bohuslav, vice president 
in charge of engineering and designer 
of many sizes and types of diesels. 

An important feature of its design, ac- 
cording to Addison F. Vars, president 
of the company, is that it provides a 
power plant with the same overall 
dimensions and same weight as most 
gasoline engines of equivalent horse- 
power and is interchangeable with Ster- 
ling’s Viking gasoline engine. 

Despite its compactness, it is easily 
accessible, permitting maintenance work 
and repairs to be performed with the 
least possible difficulty and loss of time, 
it is said. 

According to ratings that the manu- 
facturer sets, Sterling’s line of diesels 
becomes in effect heavy duty power units 
for industrial and marine use. 

Sterling’s new line of diesel Vikings, 
forerunners of other lines of diesels be- 
ing planned, is composed of four models, 
a 6-cylinder supercharged and unsuper- 
charged, and an 8-cylinder supercharged 
and unsupercharged. 

Horsepower ratings for the group are: 
6-cylinder, unsupercharged, 250 hp. at 
900 r.p.m. to 325 hp. at 1200 r.p.m. 
6-cylinder, supercharged, 370 hp. at 900 

r.p.m. to 500 hp. at 1200 r.p.m. 


" 8-cylinder, unsupercharged, 330 hp. at 


900 r.p.m. to 450 hp. at 1200 r.p.m. 
8-cylinder, supercharged, 500 hp. at 900 

r.p.m. to 650 hp. at 1200 r.p.m. 

The weight of the 8-cylinder stationary 
type model is 8500 lb. The 8-cylinder 
marine engine, reverse gear, weighs 10,- 
000 lb., and the 8-cylinder marine engine 
with reduction gear weighs 12,500 Ib. 
The weight of supercharged models is 
approximately 500 lb. more in each in- 
stance. 

Weights of the 6-cylinder models are 
7000 lb. for the stationary, 8500 lb. for 
the marine, and 10,500 lb. for the model 
with reduction gear. Supercharged 
models weigh about 500 lb. additional. 

The Viking diesel is a conventional 
type engine insofar as moving parts are 
concerned. It is a 4-cycle, multiple- 
cylinder, inline, trunk piston type en- 
gine, completely enclosed. The cast 
cylinder block is of single piece con- 
struction, containing the crankshaft 
main bearings at the lower surface with 
the wet cylinder sleeves inserted in the 
upper portion of the block. For easier 
handling, the cylinder heads are ar- 
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ranged individually for each cylinder 
and are fastened to the top of the block. 

The cylinder heads are provided with 
4 valves, per cylinder, 2 intake and 2 
exhaust. They are actuated by push rods 
and rocker arms from the camshaft, 








compact accessory drive box attached to 
the cylinder block and driven by the tim- 
ing gears. All accessories may be readily 
removed without dismantling the engine. 

The bore and stroke for all models is 
8 by 9 in., giving a displacement of 2714 


Cross-section of Viking diesel engine. 


which is located in the cylinder block 
and which is driven by gears from the 
free end of the counter balanced crank- 
shaft. 

The fuel injection system consists of 
individual injection pumps, one for each 
cylinder placed close to each injection 
nozzle. 

Other accessories are mounted in a 


Liquid level gauge 

Moore Products Company, H and Ly- 
coming Streets, Philadelphia 24, Penn- 
sylvania announces a new liquid level 
gauge operating on the pneumatic “null” 
balance principle. The equipment con- 
sists of a transmitter with a Moore 
booster pilot valve, and a receiver that 
may be indicating, recording, or controll- 
ing, for installation at a distant point. 
The transmitter may be supplied with 


cu. in. for the 6-cylinder model, and 3619 
cu. in. for the 8-cylinder type. 

Marine engines can be provided with 
a built-in reduction gear of any required 
ratio up to 4 to 1. 

On the marine engine the reverse gear 
is of the bevel gear planetary type with 
a multiple disk clutch operating in oil. 
and arranged for manual or remote op- 





construction and the ability to confine 
any leakage of hazardous fluids inside 
the safety pressure housing containing 
the balance mechanism. Construction is 
suitable for working pressures as high 
as 300 Ib. per sq. in. 

The transmitter operates on the prin- 
ciple of force change due to buoyancy 
of the liquid rather than a float following 
a changing level. A stainless steel disk 
carrying the float arm is mounted on the 











floats more than 60 ft. long, for installa- 
tion on pressure tanks or on large tanks 
of spherical construction. Transmitters 
are also available mounted in float 
chambers, for the control of liquid level. 


It is especially well applied on hazardous 
or corrosive fluids, due to the packless 
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outlet of the tee. The tubular float is 
suspended from one end of the float arm 
and the balance bellows is connected to 
the other end. A small change of buoy- 
ant force on the float is balanced imme- 
diately by a charge of air pressure in the 
bellows. This is the pressure transmitted 


eration of the reverse gear. 

Starting is effected by two 32-volt elec. 
tric cranking motors situated on each 
side of the engine. 

The lubrication system, which is 
sump has two oil pumps, one to draw the 
oil from the sump beneath the engine 
and the other to supply forced feed lubri. 
cation to the bearings, including the 
wrist pin bearings. 

Speed control is effected by means of 
a hydraulic governor having a wide 
range of speed regulations in the case of 
the Viking marine type engines, and 
having close speed regulations to meet 
all requirements in the case of the ip. 
dustrial and generator engine. 

A battery charging generator and fuel 
oil supply pumps are provided, and other 
auxiliary pumps and accessories may be 
attached for special requirements. 

Sterling’s Viking diesel engines are 
expected to find wide application not 
only for marine use, but wherever a de- 
pendable, economical and rugged power 
plant is required for rail cars, switching 
locomotives, oil-field drilling rigs and 
mud pumps, pipe-line pumping stations, 
electric generator sets, water pumps, fire 
pumps, sewage disposal plants, flood 
control projects, mine ventilating fans, 
power shovels, cranes, air conditioning 
equipment, and many other industrial 
applications. 


to the receiving meter. Due to the pneu- 
matic “null” balance principle employ- 
ed, all members are maintained in equi- 
librium. The change in the balance posi- 
tion on the bellows between zero and 
full scale is less than 0.001 in., thereby 
eliminating all nozzle and bellows non- 
linear characteristics, as well as metal 
fatigue resulting from motion. This 
guarantees an accurate transmitted pres- 
sure, which is always linear with the 
change of level. Suitable stops are pro- 
vided to keep any motion of the disk well 
within its elastic limit. Thrust pivots are 
provided for overload pressures. Stain- 
less steel packless disk will distort but 
not rupture on pressures up to 5000 Ib. 


Potentiometer controller 


The Bristol Company, Waterbury 91, 
Connecticut, announces that time-pro- 
gram control is now available on their 
mew Model 43) pyromaster potentiom- 
eter pyrometer, recently developed. 

These time-program controllers auto- 
matically regulate temperature, not nec- 
essarily at a fixed point, but rather carry 
it through a predetermined series 
changing values. Blank metal cams with 
time and temperature graduations print 
ed on the cam face enable the user to cut 
his own cams with a pair of tin snips. 

The controller can be any of the 5 air 
operated types of several electric types 
of control manufactured by The Bristol 
Company, and in ranges up to 3000°F. 
for thermocouple type controllers 





up to 3600°F. when used in connection 


with the company’s compensated radia- 
tion unit. 


Bulletin P-1200 describes the new im- 


strument and gives complete details on 


the Model 431 pyromaster potentiometer 
pyrometer. 
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From Well Bottom to Batch Tank 


With Fewer “Pulls” 


T here are wells in operation today 
that have been pumping continu- 
ously for months on end with never a 
“pull-out” for replacement of pump 
parts or other repairs. A large per- 
centage of these wells are serviced by 
D+B Pumps. From the start of or 
experience some 40 years ago we 
have pointed toward manufacturing 
pumps which would wear well, 
pumps which would wear long and 
function sight unseen for long in- 
tervals without repair. Our attention 
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D+B DIVISION EMSCO DERRICK & EQUIPMENT COMPANY 


Los ANGELES, CALIF. 


to scientific design and constant im- 
provement in materials and work- 
manship have paid dividends. D+B 
Oil Well Pumps give exceptionally 
long wearing quality under any bot- 
tom hole conditions. 

D+B Pumps are designed and built 
in varying sizes, lengths and styles. 
For shallow wells, deep wells, nor- 
mal production, or deep lifting 
problems, you'll find a D+B Pump 
that’s just right for efficient, eco- 
nomical production. 










a ~ ~ 


e DALLAS, TEXAS 


Distributors 
California: D+B Division, EMsco DERRICK & EQUIPMENT COMPANY 
Mid-Continent: THE CONTINENTAL SupPPLy Co., Dallas, Texas 
Export: THE CONTINENTAL SuPPLy Co., INc., New York, N. Y. 
Canada: THE TURNER VALLEY SuPPLy Co., Calgary, Alberta, Canada 
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Fire extinguishing agent 


The DuGas Engineering Corporation, 
Marinette, Wisconsin, announces the de- 
velopment of an improved dry chemical 
for use in its dry chemical fire extin- 
guishers. This new dry chemical, known 
as “Plus-Fifty DuGas Dry Chemical,” is 
now available from all DuGas distribu- 
tors and does not require a priority be- 
cause critical materials are not used in 
its manufacture. 

Hundreds of practical fire tests have 
shown the new dry chemical to be a 
much more effective extinguishing agent 
than the dry chemical previously used— 
a product well known for its excellent 


fire extinguishing properties, the manu- 
facturer states. 

These improvements in fire extin- 
guishing effectiveness have been ob- 
tained without sacrificing the well- 
known favorable characteristies of Du- 
Gas extinguishers, it is asserted. The 
long effective range of the stream has 
been retained and the new dry chemical 
hangs in a cloud over the fire area, pro- 
viding a greater smothering action and 
reducing flashbacks. The long effective 
range of the stream has always been an 
advantage to the inexperienced operator 
who was enabled to knock the fire down 
from a safe distance. With the new dry 
chemical the inexperienced fire fighter 
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SPANG 
HEAT-TREATED 
DRILLING BITS 





THE 
HIGHER 
STANDARD 


YOUR DEALER 
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Spang Drilling Bits are forged by a patented 
process which assures a sound, homogeneous 
product. The steel is made to specifications, 
which have been developed out of a long ex- 
perience, to give the maximum of footage per 
dressing. 

In the heating and forging operations, the 
most modern methods are used. Each step is 
carefully planned and executed to produce 
sound forgings. Heat treatment by use of 
modern furnaces with heat-recording instru- 
ments and experienced personnel insures the 
maximum of joint strength. A field dressing 
instruction chart is yours for the asking. 


Spang Drilling Bits reflect the skill and 
knowledge that make every Spang Cable Tool 
a “Higher Standard” product. 


SPANG & CO. 


BUTLER, PA. 
SELLS SPANG TOOLS 
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is able to use these extinguishers eyg 
more effectively. on 

The improved dry chemical has 
same water repellency, non-caking, 
corrosive, and non-toxic properties 
have been standard with DuGas 
chemical. It has the same non-condu 
ity to electricity and thus retains its 
ability for use on fires in live electri 
equipment. And like the former Du 
dry chemical, the new product is harm 
less to electrical equipment. 

The new DuGas dry chemical is ap 
proved by the Underwriters’ Laboraty 
ries and the, Factory Mutual Laboraty 


ries. ~ : 
























Tipping tools 


Carbide and high speed steel tipped 
tools are generally tipped by preplacing 
a strip of brazing alloy, together witha 
sufficient amount of flux, between the tip 
and the shank. The assembly is then 
placed in a furnace, or heated with an 
induction coil. This procedure, however, 
is sometimes objectionable, as the foil 
may become tarnished or oxidized and 
then require a temperature considerably 
above its own melting point to flow 
freely. Experiments have proved that the 
use of alloys in powder form would pre 
sent definite advantages over the use of 
silver brazing alloys in the form of foil, 
according to Eutectic Welding Alloys 
Company, 40 Worth Street, New York 
13, New York. 

There are, therefore, two outstanding 
silver-copper and one copper alloy used 
for tipping tungsten carbide and high 
speed steel tools now available in a fine 
powder. These alloys are very economi- 
cal in use since the required flux is 





mixed right in with the powdered alloy. 
This eliminates any waste of flux during 
preparation. Then, too, the powder does 
not require the special handling neces- 
sary for cutting the foil into small pieces 
for exact preplacing. 

These alloys are known as: 

EutecRod 1800 (lowest melting) for 
H. S. S. 940°-1140°F. 

EutecRod 1601 (high tensile) for 
Tungsten Carbide 1020°-1250°F. 

EutecRod 16 (heat resistent, high ten- 
sile), for Tungsten Carbide 1300°-1750° 
F. (furnace temp.). 

After the customary degreasing and 
grinding, the powdered alloy is sprea 
on the surfaces to be joined, and the 
tungsten carbide tip is placed on top. 
The assembly is then heated until the 
alloy melts. The metal flows freely at 4 
very slight increase in temperature 
above the melting point since the we 
metal is pulverized. Oxidation of the 
tungsten carbide is prevented, as each 
particle -of molter alloy immediately 
“tins” and adheres to the surfaces be- 
ing joined. 





ON A ‘LOW-DOWN’ PROBLEM 


% 


“Sub off the starboard bow!” The Deck Officer gets 
directions from the Bridge...some quick, straight 
shootin’... and the sub’s bow jumps high out of the 
water. Another tanker convoy saved...so vitally 
needed oil may reach world-wide battlefronts. Pro- 
tecting production in the well is equally important. 
And that’s where good cement, specially made for 
Oil Field service, is doing its share...in new 

wells and for repairs and reconditioning. 
For deep wells and high sulphate resistance, 
use ‘STARCOR”*. In deepest wells, use ‘TEXCOR’*, 
with extra long thickening time, plus high sulphate 
resistance. Use ‘INCOR” for earlier drill-out in wells 
of moderate depth — and LONE STAR CEMENT for 
dependable all-around service. Time-tested perform- 


ance — backed by continuing oil-well-cement research. 
*Reg. U. S. Pat. Off. 


LONE STAR CEMENT CORPORATION - DALLAS - HOUSTON 
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Barnes rotary pump 


A new, low pressure rotary pump, 
which is designed for industrial applica- 
tion and affords an efficient and econom- 
ical method for pumping all types of 


liquids having lubricating qualities, has _ 


been announced by the John S. Barnes 
Corporation, Rockford, Illinois. The new 
Barnes pump is ideally adapted for use 
is a lubricating booster pump for oil 
lines, a gasoline dispensing pump and 
lor oil pressure systems on automotive, 
truck or tractor equipment, the manu- 
facturer states. It has also proved suit- 
ible for use on torque converters. Capac- 
ity of the Barnes pump ranges propor- 
tionately from 1 gal. per min. at 600 
r.p.m. to 4 gal. per min. at 2400 r.p.m. 


lt has a high volumetric efficiency pump- 
ing extremely low viscosity fluids. 

\n outstanding feature of the new 
pump is the Barnes patented spur gear 
tooth form. Tooth construction of the 
Barnes spur gear completely eliminates 
excessive sliding, and reduces slippage 
of the fluid to an absolute minimum; 
each tooth completely fills the mating 
space, as the gears mesh, and perfect 
sealing action is effected, it is stated. 
rhus positive displacement of the fluid 
is assured despite variation in fluid vis- 
cosity or other factors. 

Protection against excessive pressures 
is afforded by a relief valve, which is 
adjusted and set at the Barnes factory 
under operating conditions simulating 
those of the plant in which the pump is 
to be installed. Complete balance is ef- 
fected by equalized fluid pressure 
throughout the pump. The Barnes pump 
can be supplied with or without relief 
valve. 
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The vacuum created by two identical, 
precision out, spur gears, which are the 
only moving parts, draws the fluid being 
pumped through the pump inlet. The 
fluid then passes between the teeth of 
the gears to the discharge side of the 
pump. The meshing of the gears forces 
the liquid into the discharge line. The 
driving gear is equipped with a free 
floating type driveshaft, of fine grained 
steel, with shear pin to minimize dam- 
age caused by foreign materials entering 
the pump housing. A spring loaded oil 
seal is used on the driveshaft and the 
shaft is tanged to fit the power drive slot. 

The spur gears, which are made of 
special alloyed cast-iron, are cast inte- 
gral with the shaft itself. The shafts are 





precision machined to bearing limits to 
rotate in the bore of the pump housing, 
eliminating the need for bronze or roller 
bearings, and assuring trouble-free op- 
eration and long bearing life. The pump 
housing is also cast from special alloyed 
iron. 

Self priming is a feature of the pump 
and all moving parts are self lubricated. 
The pump is precision machined 
throughout and can be easily assembled 
and taken apart; socket head screws 
are used in assembly. The pump can be 
bolted onto any machine in positions to 
suit the power take-off. 

The maximum pressure range on the 
Barnes pump is 200 lb. per sq. in. and 
tests show that vacuum to 26 in. mercury 
gauge is feasible. 

The following fluids can be handled 
efficiently and economically by the 
Barnes pump: Benzine, cocoanut oil, cot- 
ton seed oil, essential oils, lubricating 
oils, mineral oils, naphtha, olive oil, 


quenching oils, vegetable oils, and tur. 
pentine; however, virtually any fluid 
with lubricating qualities can be 
pumped. 

Light weight and small space features 
of the Barnes pump may also be used 
advantageously; weight is 3%-lb. com. 
plete. 


Fire extinguisher 

As it is “Mr. Average Employee” who 
usually faces the fire, mobility and ease 
of operation are all-important in com. 
bating widespread flames with the 
heavy duty fire extinguisher. 

Keeping these factors in mind, Ran. 
dolph Laboratories, Inc. of Chicago, Il. 
linois, has produced a 25-lb. wheel-type 
carbon dioxide fire extinguisher that is 
moved and operated with uninterrupted, 
single-sweep action. 

The Randolph “25” features an ex. 
clusive palm-trigger valve, mounted con- 
veniently on the extinguisher steel 
handle. By grasping the handle, the op. 
erator can move the unit and press the 
release button with one hand, discharg- 
ing a penetrating, icy blanket of carbon 
dioxide in a large, sweeping arc 10 to 
20 ft. 

Release of pressure on the palm-trig- 
ger automatically stops the flow of car- 
bon dioxide gas, eliminates twisting of 
valves and retains the remainder of the 
charge for repeated attacks. This simpli- 
fied operation saves precious seconds 
and greatly reduces the chances of “op- 
erators panic.” 

The long range 534-ft. horn-and-hose 
connection directs an accurate, full 








charge into the base of the flames, and 
keeps the operator at a safe distance 
from the heat of the fire. Mounted on 
hard rubber wheels, the unit is self bal- 
anced, standing or in operation. 

This unit is especially recommended 
by the manufacturer for protection 
against gasoline, oil, paint, grease, ma 
chine, electric, and surface fires in shops. 
shipyards, refineries, garages, airports. 

Additional information on carbon 
dioxide fire-fighting methods may be ob- 
tained from the manufacturer, Randolph 
Laboratories, 8 East Kinzie Street, Chi- 
cago, Illinois. 
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iS BETTER 
PIPING PRACTICE 


Than these Together 


Ze 


Why make three welds when two will produce 
a better piping job? Where it is necessary 
to change both the direction of flow and size 
of pipe, the Midwest Reducing Elbow replaces 
two welding fittings: (1) 4 standard elbow 
and (2) a reducer. The many important fea- 
tures are enumerated at the right. 








All the advantages of Midwest Standard 
Elbows are to be found’in Midwest Reducing 
Elbows: unusual dimensional accuracy and 
uniformity, beneficial effect of working metal 
in compression, stress relieving, etc. Center- 
to-end dimensions are the same as in standard 
elbows with which they are interchangeable. 


The Reducing Elbow is only one of the many 
Midwest developments designed to improve 
the quality of welded piping and to save cost 
in erection. Write for Bulletin WF-41 for com- 
plete information about the advantages of 


Midwest Welding Fittings. 













. “WELDING FITTINGS 
IMPROVE DESIGN AND 
“a REDUCE EIPING Costs 


Tin Cone 2 © 


PIPING & SUPPLY COMPANY, INC. 


Main Office: 1450 South Second St., St- Louls 4, Mo. 
sion) 30 Church St., . i) oN A 


Sales Offices: New York 7—(Eastern Divi 
* Los Angeles 33—520 Ander- er ea 










Chicago 3—645 Marquette Bidg. 
son St. * Houston 2—229 Shell Bldg. * Tulsa 3-533 Maye Bldg. . : 
- Atlanta 3—Red Rock Bldg. * South Boston 27 —426 First SY. ie aaa ; : 

+ Distributors in Many Cities ~~ : e 

<i a 
TR 
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W-K-M gate valve 


A new principle of valve bonnet con- 
struction is incorporated in the new steel 
W-K-M gate valve for general service 
that has just been announced. In addi- 
tion to the improved bonnet design, and 
the body and bonnet of steel rather than 
iron or semi-steel, this valve has all the 
exclusive features that have contributed 
to the success of W-K-M high pressure 
valves during the past several years, the 
manufacturer asserts. 

The new W-K-M design is a marked 
departure from the conventional bolted- 
on bonnet, and requires no flanges, no 
bolts, and no gland. A perfect seal is 


effected inside the body, by means of a 
double tapered ring between similar 
tapers on the upper inside of the body 
and the lower outer diameter of the bon- 
net. In assembly the lower end of the 
bonnet ‘is inserted in the body and the 
sealing ring pushed down around the 
bonnet. Then when pressure is applied, 
the ring is wedged in place, forming a 
positive seal; however, no residual load 
is required to maintain a seal. A thread- 
ed protector ring or bridge member, is 
then screwed on the upper end of the 
bonnet to complete the assembly. Be- 
fore the application of this ring, the joint 
may be inspected under the full test 


pressure. Thus internal pressure, which 
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OKLAHOMA CITY, 


Houston and Monahans, Tex.; Har- 
vey and New Iberia, Louisiana; 
Great Bend, Kansas. Export office: 
420 Lexington Ave., New York City 
California Representative: 


Hopper Mch. Wks, Inc., Bakersfield, Cal. Works 
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WE'RE SERVING 


UNCLE SAl, 700 


Not onl 


has the American Iron & Machine 


0. been doing its best to meet the 


pete ag of the oil industry, but we've also 
been up to our ears in war work. 
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tends to push off the conventional bolteq 
bonnet, acts to make this seal more pogj. 
tive. The area of the sealing ring is pre. 
determined and requires no permanent 
deformation to form a seal. The greater 
the pressure, the tighter the seal be. 





comes, as it is entirely self-adjusting to 
pressure and temperature changes. 

The bonnet and ring are self-aligning, 
and a minimum area is exposed to pres- 
sure. Because of the elimination of bolt- 
ed flanges, this valve has fewer parts, 
considerably less weight, and at the same 
time provides a great factor of safety. 

All exclusive features of the W-K-M 
high pressure valve are retained: the 
through conduit, full bore opening en- 
tirely through the valve, the parallel ex- 
panding gate that assures a positive shut 
off, the oversize bronze renewable seats 
that are not exposed to damage or wear 
in either open or closed position, and 
automatic lubrication, attained by the 
utilization of body and bonnet as a reser- 
voir for a generous supply of lubricant, 
which contributes to ease of operation. 

This new model of W-K-M valve is 
made in both 1600-lb. test pressure and 
1000-lb. test pressure. Literature is 
available from the W-K-M Company, 
Inc., Houston, Texas. 


Slide rule 


An-exceptional value is a new profes- 
sional 10-in. polyphase type rule. A, B, 
C, D, CI, and K scales are on front and 
S, L, T scales are on the back of the slide. 
Recess at end has a contact hairline in- 
dex permitting use of S, L, and T scales 
without reversing slide. 

Markings are clear, easy to read, ac- 
curately and finely calibrated on white 
face. CI calibrations are in red. Sharp 
hairline indicator is gunmetal framed. 

The rule is made of carefully ma- 
chined hardwood and has smoothly fin- 
ished edges, and retains accuracy re- 
gardless of temperature or humidity. An 
attractive flexible case and instructions 
come with eyery rule. 

Lawrence Engineering Service, 513 
North Smith Street, Peru, Indiana, is the 
manufacturer. 
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Spray nozzles 


In the “Fulljet” spray nozzle, injector 
type, Spraying Systems Company, Chi- 
cago, Illinois, offers the process industry 
another precisely engineered nozzle built 
to conform to exact specifications. 





ante a iain le in ae aovcnenstinn deena 


This nozzle produces a full cone spray 
pattern at a highly uniform degree of 
atomization. It is designed for use in gas 
washers and related process applica- 
tions. The concentrated narrow-cone 
“Fulljet” provides a high degree of im- 
pact for any given pressure. Where re- 
quired an efficient syphoning action may 
be readily obtained. Water and other 
liquids of similar viscosity may be han- 


dled. 





Galv-Weld process 

Taking a tip from the shipbuilding in- 
dustry, which has been regalvanizing 
welds in galvanized sheet, plate, and 
pipe, the petroleum industry quite gen- 
erally is planning the postwar use of 
welded galvanized fabrication for prod- 
ucts heretofore of riveted or bolted con- 
struction, according to George H. Oh- 
mer, chief engineer of Galv-Weld Prod- 
ucts, Dayton. ; 

Such all-welded design has been made 
possible by the patented Galv-Weld 
Process, says Ohmer, which, in brief, 
consists of the coating of the weld and 
the adjacent damaged area with Galv- 
Weld Alloy at the time of welding. Here- 
tofore, welded galvanized structures 
have been fundamentally unsound from 
the corrosion standpoint, since the pro- 
tective galvanizing burned away at the 
point of and during the process of weld- 
ing, Ohmer asserts. 

Riveted or bolted construction, not as 
strong or versatile as welded, has been 
the conventional means of fabricating 
galvanized steel towers, frames, bases, 
and the like, he points out. 

Although in commercial service a 
short time prior to the war, the Galv- 
Weld Process first attracted national 
attention when the thousands of welded 
joints in merchant and fighting ships 
were regalvanized and made completely 
tust and corrosion proof. Galv-Welded 
joints have withstood more than 5 years’ 
exposure in salt air mists. 

The petroleum industry has been 
quick to see the need for Galv-Weld in 
the maintenance of galvanized refinery 
equipment, Ohmer asserts. The alloy is 
hot affected by corrosive and acid-bear- 
ing fumes in refinery areas. 

Readily adaptable to gas, electric, and 
spot welding, the Galv-Weld Process re- 
quires no flux in application and gives 
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The “Fulljet” is made in brass, steel, 
monel metal, and stainless steel. Remov- 
able internal vanes are a construction 
feature permitting quick, easy replace- 
ment. 

This nozzle is stocked in a wide range 


—— perro 0 en nor ce eee eee 





of sizes each having definite perform- 
ance characteristics. For example, if a 
process requires delivery of a liquid 
under 40 lb. pressure at a rate of 3 gal. 
per min. and a spray angle of 30°, a 
stock size “Fulljet” injector type nozzle 
may be had to perform in exactly this 
way. A new technical reference catalog 
is now available on this and all other 
Spraying Systems’ nozzles. 


off no fumes. The alloy, which comes in 
bar form, may be applied in all positions 
and in confined quarters. Once applied, 
the coating will not chip, crack or peel, 
it is stated. 

Complete details may be had by writ- 
ing Galv-Weld Products, 393 E. 2nd St., 
Dayton 10, Ohio. 


Shaft seal 


The new John Crane bellows type 
shaft seal eliminates stuffingbox leakage 
and provides perfect sealing on centri- 
fugal pumps, refrigeration compressors. 
speed reducers, rotary pumps, agitator 
shafts, and many other rotary sealing 
applications, according to the manu- 
facturer, Crane Packing Company. It 
has already been thoroughly field-tested 
on many exacting services and is giving 


trouble-free performance at both high. 


speeds and high pressures, it is stated. 

The John Crane shaft seal is supplied 
as a complete sealing unit, ready for use. 
and is simple and easy to install. Ba- 
sically, it consists of three major parts: 
(1) A flexible synthetic rubber bellows. 
the tail end of which grips and seals 





H-B midget thermometer 
For the last 10 years H-B midget in- 
dustrial thermometers have been in- 
stalled where temperature indication 
must be maintained with laboratory ac- 
curacy and where large, heavy thermom- 
eters are not suitable. They are used in 


’ feeie 


along the shaft; (2) a stationary floating 
seat, held in a synthetic rubber sealing 
ring; and (3) a positively-driven sealing 
washer, which turns with the shaft and is 
held against the stationary seat by spring 
pressure. The contacting faces of the 
washer and seat are lapped to form a 
leakproof seal. 

An exclusive feature is the flexing 
head of the bellows, which offers no 
resistance to the spring. This design 
allows the sealing washer to remain in 
contact with the seat as the sealing faces 
wear, and provides automatic compen- 
sation for shaft vibration and end-play. 
A protecting ferrule, fitting the shaft 
loosely, guides the flexing bellows head 
and prevents the synthetic rubber from 
contacting the shaft. Note that there is 
no compression packing to freeze to the 
shaft and cause trouble. 

The stationary floating seat used in 
most installations is held in a synthetic 
rubber holding ring as illustrated. This 
construction permits easy insertion, pre- 
vents stress distortion of the sealing face 
during installation, and allows the face 
to be lapped before insertion, thus elim- 


[FERRULE STMTHETIC PROTECTING) ShALING wadnad 
[BSALOWS; SEALS OM SRAST. Fepnue TURNS WIT BMAST; 
\ 7 





/ WAS POSITIVE Barve 
f 





‘Starowary) 
Ts tmtmetic 
UBRER ieee 


Owtvime 
MAUING WASHER 





Sectional view of John Crane shaft seal in- 
stalled in a centrifugal pump, a typical 
application. 


inating the difficulties involved in lap- 
ping the face in the seal cavity. 

The flexible bellows and holding ring 
are molded of special high grade syn- 
thetic rubber stocks for maximum resis- 
tance ‘to oil, hydrocarbons, refrigerants, 
water, and anti-freeze solutions. The 
other parts are made of materials best 
suited to give maximum service and to 
resist the chemical action of the fluids 
handled. 

This high-precision mechanical seal is 
manufactured by Crane Packing Com- 
pany, 1841 Cuyler Avenue, Chicago 13. 
Illinois. An illustrated bulletin giving 
full details is available on request. 





tions. These H-B Midget instruments are 
easy to read because of lens-front yellow 
back tube and scale engraved on glass. 
Scale ranges are varied from minus 30 to 
plus 700°F. They are made in both 
straight and angle types. weighing but 5 
and 7 oz., respectively; straight type is 





distilleries, the synthetic rubber indus- 
try, the petroleum industry, in experi- 


mental work especially in the electronic 
industry, and other essential applica- 
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9 in. overall. Request descriptive folder 
from H-B Instrument Company, 2518 
North Broad Street, Philadelphia 32. 
Pennsylvania. 
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International trucks 


Commercial trucks produced in 1945 
by International Harvester under gov- 
ernmental authorization will carry the 
same model designations and be styled 
the same as Internationals built in 1942 
and 1944 for civilians. In keeping with 
Harvester’s traditional policy of con- 
stant product improvement through the 
incorporation of new design features and 
new materials as soon as they have been 
proved by exhaustive tests, these new 
trucks will embody many new features 
and improvements, some of which had 
been contemplated before truck produc- 
tion was stopped by the government in 
March, 1942. Most of these improve- 
ments have been incorporated in various 
military models the company has pro- 
duced since that time. It is now permis- 
sible under material regulations to make 
use of them in civilian production. These 
new civilian trucks will be sold through 
the regular International Harvester deal- 
er and branch organization to operators 
whose business requirements place them 
on the ODT priority list. 

Five basic models will be available in 
the 1945 International line, according to 
P. V. Moulder, general manager of the 
motor truck division. These will be pro- 
duced in a variety of wheelbase lengths 
and with equipment to meet the require- 
ments of essential users. Production of 
the popular medium duty Model K-5, 
several thousand of which were built in 
1944, will be continued as will the heavy 
duty Models K-7 and KR-11. Additions 
to the line for 1945 will be the light duty 
K-3 and the heavy duty K-8, also basic 
prewar models. These trucks have the 
following gross vehicle weight ratings: 
K-3, 6650 Ib.; K-5, 13,500 lb.; K-7, 16,- 


500 Ib., K-8, 20,000 Ib.,.and KR-11, 27,-, 


000 Ib. 

The heavy duty models will be 
equipped with the more powerful Blue 
Diamond (K-7) and Red Diamond (K-8 
and KR-11) engines. Harvester’s famous 
Green Diamond engine powers the 
Model K-5. Since, as a result of war- 
time experience, the trend, especially in 
heavy duty trucks, is definitely toward 
more power, the Models K-8 and KR-11 
will be supplied with the larger, more 
powerful optional Red Diamond 361 and 
450 engines, respectively. 

An improved type of crankcase venti- 
lation will be supplied in the Interna- 
tional Red Diamond engines. The value 
of this ventilation system lies in its abil- 
ity to reduce the accumulation of crank- 
case vapors resulting in a highly desir- 
able reduction of sludge so detrimental 
to engine efficiency. The system includes 
a metering valve (installed in the oil 
filler pipe) and a cylinder head breather. 
The metering valve which is connected 
by a vacuum line to the intake mani- 
fold controls the amount of vapor-laden 
fumes drawn from the crankcase by the 
intake manifold vacuum. The cylinder 
head breather filters the air being drawn 
into the engine through the valve rocker 
arm compartment. Operation of the 
crankcase ventilation system consists, 
therefore, in drawing cleaned air into 
the engine and, as previously stated, 


withdrawing the fumes from the cr, 
case. For some time this ventilating 
tem has been employed with exce 
results in Red Diamond engines, 
power certain military trucks and 
track vehicles produced by Internati 
Harvester. - 

The Models K-7 and K-8 are equipped 
with hydraulic brakes with the re 
perfected hydrovac vacuum-power 
tem whereas the KR-11 has air br; 
The hydrovac will be available on the 
K-5 and air brakes on the K-8 as special 
equipment at extra cost. 

K-8 and KR-11 power plants will be 
equipped with an especially efficient 
mechanical vacuum type governor that 
has the control characteristics and ad 
vantages of the mechanical type gover 
nor without the complications of the 
mechanical drive system. This governor 
is used in unit with a new and improved 
duplex type (two venturi ingtead of one) 
downdraft carburetor. Several years of 
engineering laboratory and road tests 
have shown this new set-up to have a re. 
markable record of consistent operation 
on these large engines. which it is desig. 
able to govern very close to the horse. 
power peak. 

All International medium and heavy 
duty models to be produced for civilian 
service in 1945 will be available with 
two speed as well as single speed rear 
axles. These will be designated as Mod 
els KS-5, KS-7, KS-8, and KS-11. These 
trucks will be equipped with vacuum 
controlled shift mechanism for the’ two 
speed axle. A small button attached to 
the transmission gearshift lever, easily 
within finger tip reach when the hand 
is on the transmission shifter lever, con- 
trols the low and high axle speeds, thus 
all transmission ratios and both axle 
ratios are immediately available for the 
driver’s choice. All shifts are on one 
lever. There are only two positions for 
the control button. When the button is 
in the lower position the axle is in the 
low ratio and the truck is a powerful low 
speed truck that will operate in all trans- 
mission ratios. When the button is in the 
uppermost position, the axle is in the 
high ratio and the truck is a high speed 
vehicle that will operate in all transmis- 
sion ratios. This simple, quick, and posi- 
tive axle shifting device provides for the 
best use of the wide range of final drive 
ratios available in trucks having two 
speed axles. 

A cast-steel housing for the KR-ll 
rear axle provides greater rigidity and 
strength than the malleable housing for- 
merly employed. Other refinements in 
the International line for 1945 will in- 
clude the forged tocco-hardened cam- 
shaft in the Blue Diamond (K-7) engine, 
oil-filled ignition coils on all models, new 
and improved battery mounting under 
left-hand cab skirt on the heavy duty 
models, a heavy duty starting motor 
housing on the Red Diamond engine, ete. 
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Lis Curve 


TAKES THE “BODY BLOWS" 


INE strains, high temperatures and 
pressures will distort the body of 
any valve. Only Darling fully revolving 
double disc parallel seat gate valves 
have the curved wedge face and trans- 
verse bevels that permit the gate to 
adapt itself to out-of-line positions the 
valve seats may assume. There’s no 
need to jam or force it; it fits naturally, 
easily and tightly. 


The valve assembly consists of four 
simple parts—two discs, two wedges. 
These can easily be removed for in- 


spection or maintenance without tak- 


ing the valve from the line. When the 
valve closes, the two wedges force the 
discs firmly against the valve seats. On 
opening, the first quarter-turn instantly 
releases the wedges and frees the discs 
to be raised with less seating wear 


The discs are fully revolving through 
360° and seat themselves in a different 
position each time the valve is closed. 
Thus wear on disc and seat is uniform, 
and life-long, tight closing results. 


For drop-tight closing, year after 
year, for long, economical, trouble- 
free service, specify Darling Valve. 


VALVE & MANUFACTURING CO. 


WILLIAMSPORT, PA. 





MACHINERY and EQUIPMENT 





Airco Hi-Bond flux 


The Air Reduction research labora- 
tories have developed a flux designed to 
promote uniformly successful tinning of 
cast-iron prior to brazing. The manufac- 
turer states that this flux, known as Air- 
co Hi-Bond, overcomes the difficulties 
encountered in tinning cast-iron due to 
its graphitic nature and makes possible 
highly satisfactory tinning of cast-iron 
especially of high carbon and silicon 
content or low combined carbon analy- 
SIS. 

The flux does not take the place of the 
regular flux used for the actual brazing 
operation. Hi-Bond flux may be applied 
as a water-mixed paste or as a powder 


sprinkled on the surface that has already 
been heated to the required temperature. 
It is packed in 1-lb. glass containers and 
is available from Airco offices and dis- 
tributors throughout the country. 

Additional details may be obtained by 
writing to the manufacturer, Air Reduc- 
tion Sales Company, 60 East 42nd Street, 
New York 17, New York. 





Synthetic rubber tanks 


Portable synthetic rubber tanks are 
now extensively used in combat areas for 
the transportation and storage of gas- 
oline, oil, and aromatic fuels, and to in- 
sure an adequate supply of these vital 
materials at all times. 











HILL-HUBBELL 
TIME ECONOMY WORKS 
°TWO WAYS: - ° 
















TIME SAVER NO. 1—Steel Pipe already FACTORY proc- 
essed to meet definite pipe protection specifications, is trans- 
ported, perfect condition guaranteed, to your location ready to 


be installed. 


TIME SAVER NO. 2—HILL-HUBBELL precision cleaned— 
Coated—and—Wrapped FACTORY applied protection, in- 
sures long life to the protected pipe and gives maximum dollar 
savings for your investment—also eliminates time consuming 
and costly servicing. 


Write for The Book of Pipe Protection NOW! 


GENERAL PAINT CORPORATION 


HILL, HUBBELL & CO. - Division - Cleveland. Ohio 


* EXPORT OFFICE: SAN FRANCISCO, CALIFORNIA, U.S. A.* 
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Developed by United States Rubber 
Company, these huge collapsible tanks 
can be set up or taken down very quick. 
ly. Advantages of the synthetic rubber 
fuel tanks for overseas use are that 
are collapsible and can be shipped jn 
small space. They are light in weight, 
easily camouflaged in the field, and cap 
be quickly set up or knocked down for 
transportation to a new location by g 
very small crew. Before their use, stee] 
tanks were needed for storing or trans. 
porting gasoline. 

Tanks for transporting fuel are made 
with 750-gal. capacity, carried on aq 
standard 214-ton truck and with 2700. 
gal. capacity, three of which are carried 
on one railroad flat car. 

Storage tanks, used for advance com. 
bat or reserve supply back of the lines, 
will hold either 1000 gal. or 3000 gal. of 
gasoline. 

The collapsible fuel tanks are made 
of mildew-proofed fabric coated with 
two types of synthetic rubber, one with a 
low diffusion rate and the other with 
high adhesive qualities. Tanks must 
withstand heat up to 165°F. and cold to 
zero. 


Rionut 


The Rivnut, the blind fastener that 
serves as a nut-plate, rivet or both, is 
now being made of brass as well as 
aluminum, it is announced by The B. F. 
Goodrich Company, Akron, Ohio, devel- 
oper of the product. Tensile and shear 
strength of Rivnuts made with the brass 
alloy are about 50 per cent greater than 
those made from aluminum, the com- 
pany says. 

The Rivnut was originally developed 
for aeronautical uses, its first applica- 
tion being the attachment of the De-Icer, 
made by B. F. Goodrich, to aluminum 
wings. Other aircraft industry uses fol- 
lowed. 

With demands for the Rivnut from the 
aeronautical industry being satisfied, the 
fastener has been adapted by other in- 
dustries. .' 


Boring and reaming blades 


Boring and reaming blades made of 
Haynes Stellite cobalt-base alloy are 
available from Haynes Stellite Com- 
pany, a unit of Union Carbide and Car- 
bon Corporation, Kokomo, Indiana. 

Haynes Stellite boring blades are used 
for rough and finish boring operations 
on cast iron, malleable-iron, brass, and 
bronze, and for rough and semifinish 
boring operations on steel. Haynes Stell- 
ite reamer blades are used chiefly on 
cast iron, although they have been suc- 
cessfully used on malleable iron, brass, 
and bronze. They are not recommende 
for finish-reaming steel. 

Haynes Stellite alloy boring and ream- 
ing blades are available in two grades: 
98M2 and Star J-Metal, with Haynes 
Stellite 98M2 especially recommended 
for boring steel. They are supplied to 
users’ specifications, finish-ground to re- 
quired tolerances. Further information 
about these blades may be obtained from 
Haynes Stellite Company, Kokomo, In- 
diana. 
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SALT WATER DISPOSAL IN EAST TEXAS 


» Production statistics. The oil pro- 
duced in the East Texas field varies in 
gravity from 38° to 39%° API. The 

color of the oil is 
| EXCLUSIVE | green to greenish 

black. The darker 
oil is usually found on the west side. The 
Saybolt Universal viscosity is 40 sec. at 
100° F. By distillation test 35.8 per cent 
of the crude is gasoline or lighter and 
only 52 per cent is boiled off up to a 
temperature of 527° F. 

The East Texas field was discovered 
September 5, 1930, by Joiner-Bradford 
No. 3 located in the Ximines Survey, in 
Rusk County. The field was extended 
rapidly by other wildcats. The second 
well, Bateman-Crim No. 1 in the Sevier 
Survey of Rusk County completed De- 
cember 28, 1930, extended the field 10 
miles northward: The next extension 
well was completed January 26, 1931, 
on the Lathrop lease 14 miles north- 
east of the Bateman well. 

The rapidity of development is indi- 
cated by the following table: 


Date No. wells producing 
en, 2, Beet .. « w la % > 
jan. 1, F9GS sk cl st | 6BRR 
Jan. 14,7933 . . . i. OBR 
Jon. 1, 1934. .°. «= « BG 
jon, 1, 1905. « «ss s 1 
Jan. 1, 1936... . «. 19,506 
Jan. 1, 1937 . . . . . 21,960 
Jan. 1, 19388 . . . . . 24,269 
jem, 1, 09D st le ws Bee 
fen. 1,290). i «ts Be 
Jan. 1, 1941 .... . 25921 
Jan. 1, 1942 . .. . . 25,820 
Jan. 1, 19438 . . . . . 25,483 
Jan. 1,194 ..... 2,100 

FIG. 17 
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CHAPTER I—SECTION C 
Production History of 
THE EAST TEXAS FIELD 


The slow rate of well depletion is 
shown by the well abandonment rate: 


Number of 

producers 

Year abandoned 
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Early wells were produced wide open 
with storage space as the only limiting 
factor. The first proration order was is- 
sued by the Railroad Commission to be 
effective April 10, 1931. It divided the 
field into three areas: Henderson, Kil- 
gore, and Longview. The daily allowable 
was fixed at 90,000 bbl., which was to 
be divided among the wells on an acre- 
age and potential basis. Potentials were 
to be based on a three hour test made on 
an 11/16 in. choke through 2%-in. tub- 
ing, or on pumping wells at a maximum 
of twenty-two 72-in. strokes per min. 
through 2%-in. tubing. No record of an 
individual well proration schedule can 
be found. Test data are not available. 
It is known, however, that a few wells 
were tested under this order. 

The original order was amended by 
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orders effective April 25, 1931, and May 
1, 1931. Each of these orders specified 
the same requirements for potential 
tests, but few tests were made as some of 
the operators were uncooperative and 
some even refused to allow proration of- 
ficials on their leases. This condition re- 
sulted in the abandonment of a potential 
factor for the time. There were many 
proration changes from that time until 
April 6, 1933. Most of the changes re- 
sulted from attempts by the commission 
to make its rulings conform to court or- 
ders. After a court decision that flat per 
well allowables were illegal, the field 
was shut in and potential tests made of 
key wells. The allowable was then based 
on 15 per cent of the hourly potential as 
indicated by the potential map. Prora- 
tion has remained as a per cent of the 
hourly potential from that time to the 
present except for the period from Sep- 
tember 14, 1939, to June 22, 1940, when 
a combination per well, acre-foot of 
sand, and bottom hole pressure formula 
was uséd as a result of the Rowan and 
Nichols case. 

Although orders were issued earlier as 
recounted above, real enforcement of 
proration began in September, 1931. The 
225-bbl. per well allowable in effect then 
was gradually revised downward to 36 
bbl. per well in March, 1933. The allow- 
able was then based on 15 per cent of the 
hourly potential effective April 4, 1933, 
and the percentage was gradually re- 
duced to the 2.32 per cent now in effect. 

Early potential tests were made with 
regular well equipment, but later it be- 


FIG. 18 
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and install special equipment to obtain 
high potentials. Tanks were set right at 
the well and streamlined flow arms were 
used to reduce friction. The highest po- 
tential ever officially gauged in the field 
(1119 bbl. per hr.) was made on a well 
drilled in by circulating oil to avoid the 
plugging effect of a water base mud on 
the sand face. Many operators made 
flowing bottom hole pressure tests in or- 
der to calculate the productivity index 
before deciding to install the special 
equipment for a potential test. Money 
spent in obtaining high potentials has 
been repaid many times over by the in- 
creased allowable obtained over a num- 
ber of years. 

As operators realized the harmful ef- 
fect of open flow potentials on the reser- 
voir, particularly in areas underlain by 
water, much work was done on methods 
of estimating potentials by flow at re- 
duced rates. Potential tests were made 
through tubing only and attempts were 
made to work out the relation between 
these and wide open flow tests. No corre- 
lation was obtainable due to differences 
in well equipment. Many present day 
potentials in other fields are calculated 
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from flowing bottom hole pressure data 
and all Texas gas well potentials are 
calculated in this manner. Open flow 
potential tests have been almost en- 
tirely abandoned for proration purposes 
as the industry has come to realize the 
cost of the tests both in equipment and 
reservoir energy. 

Estimates of the original oil in place 
for the East Texas field generally agree 
on a figure of about 5% billion barrels. 
The percentage of this oil to be ulti- 
mately produced depends upon how the 
reservoir is handled. Some experts have 
estimated that over 80 per cent of that 
amount could be recovered if the pro- 
duction rate were controlled and that 
less than 60 per cent would be recovered 
if the production rate were not con- 
trolled. The difference amounts to over 
a billion barrels of oil and is well worth 
our attention as well as that of the op- 
erators and the regulatory authorities. 

The Railroad Commission is well 
aware of the sharp decline in reservoir 
pressure at high rates of withdrawal. 


tion order of April, 1939: 

“Whereas, the Railroad Commission 
of Texas find from evidence submitted 
... that the reservéir of the East Texas 
field has its energy supplied by a hydro- 
static drive which encroaches from the 
west to the east and only a certain 
amount of crude oil can be withdrawn 
daily from the East Texas Reservoir in 
order to utilize to the greatest extent the 
energy necessary for the production and 
recovery of the greatest amount of oil 
ultimately from the reservoir. It has been 
recommended to the commission by com- 
petent engineers that not more than 425,- 
000 to 450,000 barrels of crude oil should 
be allowed to be produced from the East 
Texas Reservoir in any one day in order 
that the reservoir might be depleted 
with the least possible amount of waste 
incurring. Evidence has also been sub- 
mitted to the commission at these hear- 
ings that the production of from 425,- 
000 to 450,000 barrels of crude oil will 
prohibit the coning of water, the uneven 
encroachment of water, and the subse- 
quent trapping of much oil which other- 
wise, under higher daily allowables of 
crude oil, would not be recovered.” 
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Production of the East Texas field to 
March 1, 1944, including estimated “hot 
oil” was approximately 2 billion bar- 


Js. 
The U. S. Bureau of Mines production 
figures by years are as follows: 


Daily 

Year Total bbl. average bbl. 
1930 27,000 — 
1931 109,561,000 300,200 
1932 121,449,000 331,800 
1933 204,954,000 561,500 
1934 181,540,000 497,400 
1935 176,859,000 484,500 
1936 167,512,000 457,700 
1937 170,673,000 467,600 
1938 152,116,000 416,800 
1939 144,615,000 396,200 
1940 141,023,000 385,300 
1941 132,586,000 363,300 
1942 120,269,000 329,800 
1943 132,113,000 362,000 


Gas—The East Texas oil is undersat- 
uated with gas, which is to say that it 
contains less gas than the oil is capable 
of dissolving at conditions of reservoir 
pressure and temperature. This seems 
especially odd in view of the many Wood- 
bine gas fields where very little or no oil 
occurs in conjunction with the gas. Ap- 
proximately 330 cu. ft. of gas are 
given off by each barrel of oil that 
reaches the surface. The gas does not be- 
gin to come out of solution until the 
pressure is lowered to 775 lb. per sq. in., 
abs, and appreciable quantities of gas 
are not released until the pressure is 
lowered to about 150 Ib. per sq. in. 


Bringing the oil to the surface pressure 
and allowing the dissolved gas to escape 
causes the oil to shrink to.79 per cent of 
the volume it occupied in the reservoir. 
All East Texas field wells produce with 
almost the same gas-oil ratios and from 
the standpoint of reservoir behavior gas 
production has never been a problem. 
W ater—-Water production is very im- 
portant in any oil field because water is 
expensive to lift. Then after paying the 
high cost of raising it to the surface the 
operator is faced with the problem of 
disposing of it. This problem is so great 
that it has brought this course of study 
to you. The Woodbine sand is estimated 
to contain approximately 4 trillion bar- 
rels of water which exerted a hydrostatic 
pressure of 1620 lb. per sq. in. upon the 
oil trapped in the East Texas field at the 
time of its discovery. Water production 
began as wells were drilled into the un- 
derlying water in exploring for the 
western limit of the field. Approximately 
50 per cent of the area of the field lies 
east of the contact of the original water 
level and the base of the Woodbine sand. 
Wells in this area found the sand en- 
tirely oil saturated, whereas wells farther 
west found the sand water bearing below 
3320 ft. subsea. Wells bottomed near this 
depth soon made water as the water in- 
vaded the oil-bearing zone to replace the 
oil being produced. The depth at which 
wells make water is closely watched in 
order to follow the position of the ad- 
vancing water front and be able to pre- 


dict flowing life of wells, estimate re- 
serves, and plan remedial work. 

The permeability of the sand limits 
the rate of water influx into the reser- 
voir to replace the oil and water with- 
drawn. It is therefore necessary to re- 
strict water production or to replace pro- 
duced water in order to maintain the 
maximum rate of oil withdrawal. The 
importance of water production was 
realized early in life of the field and 
many operators were alarmed at the 
water production of 15,000 bbl. per day 
in 1935. However, nothing was done to 
solve the water problems until late in 
1938 when water production had in- 
creased to approximately 140,000 bbl. 
per day. 

The following tabulation shows esti- 
mated water production: 


Avg. water production 
Date per calendar day, bbl. 


January, 1934 10,000 
January, 1935 10,500 
January, 1936 18,000 
January, 1937 40,000 
January, 1938 105,000 
January, 1939 115,000 
January, 1940 140,000 
January, 1941 254,000 
January, 1942 388,000 
January, 1943 341,000 
January, 1944 404,000 


A comparison of this with the average 
daily oil production figures shows that 
water production has exceeded oil pro- 
duction since 1942. uM & 

(To be continued in an early issue) 
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A FEW OF THE WELL 
KNOWN LINES AVAILABLE 


TO YOU THROUGH NORVELL-WILDER 





BAASH ROSS TOOL COMPANY Drilling Tools 


BYRON JACKSON COMPANY... 
CHAIN BELT COMPANY ............ 

DEAN BROTHERS PUMPS, INC. ... 
HEWITT RUBBER CORPORATION ..... 


Seis ...... Pumps 


.. Drilling Tools 
Rotary Chain 


... Rotary Hose 






HUGHES TOOL COMPANY ........... Rock Bits, Valves, Tool Joints 
THE S. M. JONES COMPANY. Sucker Rods 


KENNEDY VALVE MANUFACTURING COMPANY 
Valves and Fittings 


NORVELL-WILDER 
WAREHOUSES AT: 


Beaumont ys: « & 
Houston .... .- 











A. LESCHEN & SONS ROPE COMPANY... 
THE LUNKENHEIMER COMPANY 


Texas 
Texas 


....Wire Rope 


... Valves, Steam Specialties 





McKISSICK PRODUCTS COMPANY... . Blocks — Worth . . es: 

MERCO NORDSTROM VALVE COMPANY ithe titans aaa — + * beoaas 
: . - essa e 7 e 

aa COMPANY cece. : — Materials Shreveport . . . Louisiana 

E OLLER BIT COMPANY ....... Rock Bits, Too! Joints, Valves Lake Charles . . Louisiana 


REPUBLIC STEEL CORPORATION....................... 
ST. LOUIS CORDAGE MILLS............... 
TUBE TURNS, INC. 0 ...... Welding and Fittings 
VICTAULIC COMPANY OF AMERICA... 


* 


When you make Norvell-Wilder your supply 
department, you support your drilling and com- 
pletion operations with the right equipment 
for the area . .. based on Norvell-Wilder's 
34 years specialized oil field experience. 


..Pipe 


... Rope 


... Couplings 


FOR HELPFUL 


Call the 


NORVELL-WILDER 
MAN 


QUICK SERVICE 

































































Batma Tue day the Japs 
landed at Soura- 

baya, Java, the island’s second largest 

city, I evacuated. First by troup train to 

Tjilatjap, then by boat, one of the last 
mis" = incidentally to leave the island, to Aus- 
' ‘tralia. From there I came to the United 
States, took my aviation training, and by 
fei = the time you read this I will be back in 
Australia, I hope on my way to Java. I 
ax| have two jobs to do there. One, some 
scores to even with the Japs, and after 
that the almost bigger job of recon- 
struction. 

Before the Japs landed in the Nether- 
lands East Indies, and as they were land- 
ing, the “scorched earth policy” was 
carried out with professional thorough- 
ness. Each phase and detail had been 
planned long before the actual landing. 
When we received word of the sneak at- 
tack against Pearl Harbor, and final 
news of the fall of Hong Kong, we all 
had a feeling that regardless of our ef- 
forts, the ultimate result would be com- 
plete invasion. We were a brave people 
then. “We would fight to the last man,” 
we said, and we meant it. Exactly that. 
But nevertheless we had the feeling that 
the cards were stacked against us and 
Ny that the Japs would land. 

It is hard to explain how you feel 
when an advancing enemy is near to 
your home. For a time we had faith in 
our Navy keeping off the invaders. But 
those hopes went with the defeat in the 
battle of the Java sea. I think the action 
and policy could be best described by 
saying that with one hand we built de- 
fenses and worked toward protecting 





{ what we had, while with the other, the 
more realistic hand, we went about de- 
; stroying what we knew would be of 


value to the Jap. 

In no field of industry was the 
scorched earth policy applied with such 
thoroughness as in the oil fields and at 
the refineries and with pipe lines. 

You can depend on it—the Japs will 
obtain little oil from the Netherlands 








OUR SCORCHED EARTH POLICY 
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By JAN VAN DE VELDE 


East Indies for some time to come. Most 


of the wells were demolished or rendered - 


totally useless to the enemy. Drilling 
equipment and machinery in the oil 
fields was destroyed. Steel derricks were 
blown to fragments as though they had 








been made from children’s mechanical 
toy sets. Reels of wire cable either were 
sunk in the sea or otherwise destroyed. 
Pipe lines were torn out. Stores burned. 
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Most of the refinery centers were 
wrecked. With the exception of a small 
part of the Pladu, a Java refinery center, 
I would say that destruction was 95 per 
cent. At Pladu the Japs used paratroops, 
swarms of them, and landed far enough 
ahead of the invasion to prevent total de- 
struction. 

In comparison with your oil centers in 
Texas; California, Oklahoma, Kansas, 
etc., our production is not impressive. 
The Dutch oil properties (Royal Dutch 
Shell) in British North Borneo, Sara- 
wak, and Malaya have a fairly large 





Above, modern cracking installation 
of Dutch Shell refinery on Sumatra, 
Netherlands East Indies. Left, pipe 
lines connecting Palembang harbor 
with the oil wells of the Royal Dutch 
Shell at Pladjoo. Note labels on pipes. 
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SAFETY FOR CREWS— 
PROTECTION FOR 
PUMPS AND FITTINGS 


The new and improved GRANT Safety Automatic Pressure 
Releases, Models 6440 and 7449, give instantaneous action 
as the disc shears completely, allowing full release and an 
immediate drop in pressure. Their use assures safety for 
the drilling crew and anyone on the rig floor and protec- 
tion to the pump and all fittings. 

Simplified design and all-metal parts. Pressure, controlled 
by the size of the bore or hole in the bushing, can only be 
changed by replacing the bushing itself. Thus the tool 
pusher can control the pressure by delivering the right:size 
bushing to the rig. Upkeep is extemely low because there 
are no seals to deteriorate, nothing expensive to cut out 
and bushings can be refaced if desired. 

Model 6440 is used to best advantage near the end of the 
line —Model 7449 at the manifold or anywhere ih the line. 

Use Coupon below for details concerning these and other 
GRANT Oil Well Drilling and Production Tools. 


GRANT 


OIL TOOL CO. 


2042 East Vernon Avenue, Los Angeles 11, California 
BRANCHES: AVENAL, BAKERSFIELD, SANTA MARIA, VENTURA, CALIFORNIA; ODESSA, TEXAS 


MODEL 6440 


GRANT OIL TOOL CO. 


2042 EAST VERNON AVENUE, LOS ANGELES 11, CALIFORNIA. 


Please send me, without obligation, complete information 
on the GRANT Tools checked below. 














|e ee aane oT ee eer eRe OE Pe EMG cxtacscdpreetcavasmedhes 
I se a ee Eee 
ADDRESS....--...- As teadbtachdlitsilddbahinnechencanibldaaaats 
re | en 
() Ballers (() Cleaners (["] Hole Enlargers (] Liner Pullers [["j)Reamers ((] ShaleBits (] Underreamers 


(C) Wall Scrapers (-) Safety Automatic Pressure Releases (Mud Pumps) 
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MODEL 7449 









CAVITY FOR EXTRA 
PRESSURE RELEASE 
DISCS 


BODY —> |raame 


BUSHING 

RELEASE PRESSURE 
VARIES WITH BORE 
OF BUSHING) 


PRESSURE RELEASE DISC 


PIPE THREAD 


CUTAWAY VIEW 
MODEL 7449 


PRESSURE 
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production record. In the Netherlands 
Fast Indies, based on figures for the 
ear of 1939, crude oil production 
reached 17,487,126 lb. If my 95 per cent 
estimate on destruction is correct, this 
would leave less than a million pounds 
production annually after the scorched 
earth policy. 

When I say the Jap will obtain little 
oi] for some time from these properties 
in the East Indies, I am basing my opin- 
ion on several facts besides the thorough- 
ness of destruction. 

The Japanese have had very little ex- 
perience with oil production. They have 
too few well trained technicians to throw 
into the gigantic task of trying to salvage 
what remains in shambles, or developing 
potential reserves. 


Even if German experts agreed to go 
down to the South Pacific, so long as the 
Allied air force continues to operate there 
the prospect for restoration is not prom- 
ising. Frankly, I do not believe that the 
Germans sent their trained men into the 
Pacific. They were needed too badly in 
Europe. With the invasion, this condi- 
tion of local need has been intensified. I 
know the Germans fairly well, also. They 
would supply experts only if it meant 
oil for the Germans. 

Take a look at your map of this sec- 
tion of the Pacific. Begin with Australia, 
and with your finger trace along over 
Papua, Celebes, Borneo, Java,andSuma- 
tra. Go slowly and you will recognize 
names you are hearing daily over your 
radio and reading in your news reports. 
Spots where the Allies have landed or 
are continually pounding from the air 
and by warship concentration. This con- 
dition is not conducive to a restoration 
policy. 

Another serious drawback for the Jap 
is the matter of finding usable replace- 
ments. The bulk of the destroyed equip- 
ment was of the highly specialized type. 
Most of it came from the United States. 
The Jap received, up to the very begin- 
ning of the war in the Pacific, hundreds 
of thousands of tons of equipment, but 
the amount of oil well equipment was 
very small. 

Still another handicap is the transpor- 
tation hazard. Look again at the map of 
this section. Allied fleets are constantly 
operating in waters surrounding these 
islands, and the lanes leading to them. 
If replacements units were available and 
trained experts to make such installa- 
tions as would be required, it is very 
doubtful whether sufficient deliveries 
could be accomplished. In any attempt 
to picture what is going on in the Nether- 
lands East Indies, it must be remem- 
bered that the Allies have in operation 
in that section the largest navy in the 
world. 

Let us look ahead a year or so. Sup- 
pose in that time the Allies are able, 
in their progress towards Tokyo, to com- 
plete the reconquest of the Netherlands 
East Indies and drive out the Japs. It 
will he to the advantage of the united 
war effort to open up the oil fields and 
tebuild the pipe lines and refineries. 
Most of the material and equipment will 
come from United States. 


ie 





One of the great refining installa- 
tions of the Bataafsche Petroleum 
Maatschappij near Palembang on 
South Sumatra. This and the pipe 
lines and cracking plant shown 
before have all been destroyed.. 


[ say this because most of the equip- 
ment did come from America and Ger- 
many and Japan when the property was 
first developed. For the Dutch East In- 
dies, the two-from-three-leaves-one de- 
duction is a very fortunate one, Our en- 
gineers are familiar with American 
equipment. We are acquainted with the 
names of towns in Texas, Oklahoma, and 
Pennsylvania, as well as phrases such as 
“working barrels’? and “preformed 
cable.” For example the new preformed 
type wire cable was introduced into the 
Netherlands East Indies by an American 
steel cable company. It was found that 
the trained preformed cable, besides last- 
ing longer, was much easier for the na- 
tive workmen to handle. Because it was 
trained, it took less breaking in to ac- 
complish the same result. 
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The same thing that holds true for 
cable goes on down through the material 
and equipment field. American machines 
and tools and products are better. They 
are easier to operate. Easier to under- 
stand. Take road machinery, cranes, 
sugar refinery equipment, mine machin- 
ery; and the listing could go on for a 
page. 

It will be no easy job — this recon- 
struction after reconquest. The scorched 
earth policy was applied with such thor- 
oughness in the oil producing sections of 
the Indies that it is a serious doubt 
whether even 5 per cent of the original 
production remains. The job will be an 
easier one for us than for the Japs, true, 
but we will have to begin from the 
ground up. 

I hope that the East Indies oil fields 
can be reopened before the final con- 
quest of Japan proper. It will be a tough 
job and require expert timing, but it can 
be done. I hope it will be done with the 
better, safer, and easily handled Ameri- 
can-made equipment. And—I hope I will 
be there to help do it. gee 
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We now have real plant facilities at 
Houston—a branch assembly and 
well-equipped repair shop to expe- 
dite the handling of your require- 
ments—also a complete stock of 
gauges for use in the oil country and 
industrial plants. The new set-up 
provides a complete engineering 
service and ideal facilities for serv- 
icing and repairing all makes of 
gauges. 
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These 100 octane storage tanks 
and pumping units are part of a 
complete pipeline network that has 
been set up “somewhere in Italy” 
. .. and of course similar networks 
reach into every theatre where U.S. 
troops are surging forward. 


Except for the camouflaged tanks, 
the typical retaining embankment, 
and the G.I. garb on the men in 
charge, this picture could have been 
taken in Texas. As a matter of fact, 
this and similar systems were in- 
stalled by an engineering company 
largely made up of veteran Texas 
and Oklahoma “oilers”. 


And right there you probably 
have the basic reason for the in- 
credible feats that U.S. arms are 
achieving all over the world. Each 





task is carried out by an integrated 
unit of U.S. equipment, methods 
and men, transplanted to the exact 
spot where it is needed—in this 
case Texas transplanted to Italy! 


Not conspicuous in the picture, 
but right on the job as always, are 
Marsh “Mastergauges”. They, too, 
were chosen because they are vet- 
erans—because they have proved in 
every phase of the petroleum indus- 
try that they have exactly what it 
takes. 


The reason for choosing Marsh 
Mastergauges for applications like 
this where everything must “click”, 
is well known to you who have dis- 
covered the unduplicated combina- 
tion of accuracy and stamina of the 
Marsh Mastergauge. 


JAS. P. MARSH CORPORATION, 2097 Southport Avenue, Chicago 14, Illinois 
Export Departmeat: 155 East 44th Street, New York 17, New York 


DIAL THERMOMETERS 
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NATURAL GASOLINE TRENDS 
CITED AT C. N. G. A. MEETING 


By JOHN H. KUNKEL, Refinery Editor 


| EXCLUSIVE | MemMBeERs of the 
California Natural 
Gasoline Association celebrated their 
19th annual fall meeting in Los Angeles 
an October 13 and heard a series of tech- 
nical papers presented and an industry 
trend-citing address by C. E. Webber, 
chief, natural gasoline section, PAW. 
C. D. Gard, association president, was in 
charge with M. L. Arnold, Richfield Oil 
Corporation, presiding at the morning 
session and O. C. Field, O. C. Field Gas- 
oline Corporation, as chairman of the 
afternoon session. The association’s an- 
nual banquet was held in the evening. 

In his address Webber reviewed the 
wartime accomplishments of the natural 
gasoline industry in California and else- 
where, commented on its expansion and 
production, made a plea for increased 
pressure maintenance, cited the natural 
gasoline industry’s role for the remain- 
der of the war, and pointed to its pos- 
sible postwar position. 

Webber stated that the industry’s pro- 
duction of light liquid hydrocarbons has 
reached an all time high, nationally, of 
over 280,000 bbl. per day, which is twice 
that of the prewar period. This was ac- 
complished by hundreds of construction 
projects ranging in size from several 
times that of California’s new Paloma 
plant down to the installation of minor 
pieces of equipment. That this expan- 
sion is the greatest in the industry’s his- 
tory was emphasized by the statement 
that, today, there are 30 major plants or 
plant additions now under construction 
that represent an aggregate fotal cost in 
excess of $30,000,000 and that all 30 
projects are industry financed. 

Speaking specifically of California, 
‘Webber pointed out that this section has 
increased its daily average production 
of natural gasoline and allied products 
from a prewar level of some 41,000 bbl. 
per day to more than 52,000 bbl. per 


day at the present time and that this in- 
crease was achieved here without the 
benefit of newly discovered fields and the 
undeveloped condensate resources of the 
southwest. 

Again discussing the national picture, 
Webber made it clear that, in spite ot 
this record, production still is not at the 
level required to continue the war at an 
accelerated pace and said that one of the 
major problems confronting the entire 
petroleum industry today is to spread 
the insufficient supply of light hydro- 
carbon fractions thinly enough in some 
places to allow all essential require- 
ments to be met. This year the custom- 
ary summer peak of natural gasoline 
stocks was imperceptible and this fact 
makes it apparent that many refiners 
will have difficulty this winter in meet- 
ing minimum volatility requirements for 
both 80-octane all-purpose military fuel 
and for civilian motor gasoline. How- 
ever, he said California is in a more for- 
tunate position in regard to these light 
components than any other section. 


>» V-E day not to ease pressure. Many 
natural gasoline operators have felt that 
the defeat of Germany would ease the 
pressure on producers. Authorities in 
Washington have made a special study 
of the situation and Webber stated that 
they cannot share this view. Rather, he 
said, there appears to be nothing in the 
ending of the European war, either now, 
during the winter or next spring that 
will appreciably alter the course of the 
natural gasoline industry in California 
or elsewhere. 

It is expected that the shift in the 
war's emphasis to the Pacific theatre will 
result in a temporary reduction in petro- 
leum requirements but the magnitude of 
that reduction cannot now be stated. 
Speaking of natural gasoline industry’s 
position at that time, he pointed out that 
the demand for natural gasoline and 
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cycling plant products will not then de- 
cline as some might expect. 

In support of this contention Webber 
offered the fact that the long range bomb- 
ers required by the vast distances in the 
Pacific will require a fuel superior to 
the best we produce in large quantities 
today and the emphasis will be on higher 
quality. Materials likely to be then di- 
verted from aviation gasoline are the 
less desirable base stocks and certain 
high cost ingredients that will no longer 
be absolutely needed. There is no thought 
of curtailing the operation of alkylation 
or isomerization plants. Isopentane will 
be used to the fullest extent and the only 
possible diversion of natural gasoline 
from its present use in high octane fuel 
will be in instances where it is going into 
the fuel as base stock and that particular 
base stock is inferior. 


> Pressure maintenance. Stating that 
a discussion of pressure maintenance is 
somewhat removed from ordinary nat- 
ural gasoline operations, Webber point- 
ed out that many operate plants in con- 
nection with pressure maintenance com- 
pressors. He cited the fact that since the 
formation of the Office of Petroleum Co- 
ordinator (now PAW) quite a number 
of such plants have been constructed or 
are now being built. It is his opinion 
that the fuel benefits of pressure mainte- 
nance have been overlooked in the tre- 
mendous activity resulting from the in- 
dustry’s vigorous program for producing 
high octane gasoline. Applications filed 
for pressure maintenance plants at this 
time, however, indicate on a conservative 
basis, the ultimate additional recovery of 
more than 170,000,000 bbl. of crude. He 
said that these plants represent more 
than 50,000 hp. in compressor capacity 
and, including the natural gasoline re- 
covery equipment, will cost about $16,- 
000,000, which means that the cost of 
recovery of 170,000,000 additional bbl. 
of crude will thus be less than 10 cents 
per bbl. Webber strongly urged the in- 
dustry not to overlook this fact in its 
postwar program. 

> Liquefied petroleum gas. As far as 
liquefied petroleum gas is concerned, 
Webber said that winter fuel demands 
will take all available supplies includ- 
ing that production from new plants 
now under construction. The shortage 
of tank cars for transportation of lique- 
fied petroleum gases still exists and the 
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There is always a better way 
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DULL IN 
3 DAYS 
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STILL SHARP 
AFTER 30 DAYS 


The two ditcher teeth pic- 
tured above were used on the same machine 
and operated under identical conditions. 

The unprotected tooth at the top had to be 
sharpened every three days and was too short 
for further service ofter six sharpenings. 

But the Borium-protected tooth at the bottom 
operated for 40 days and wore only 2”. It 
was simply resharpened in the forge, retipped 
with Tube Borium, and put back on the ditcher 
for another 40 days’ service. 

Before the tooth was finally worn ovt, it hed 
operated a total of 120 days! 

Tube Borium mokes such savings possible be- 
cause the deposits represent the ultimate in 
weer resistance ond the ability to cut hard 
earth formations. 


*Stoody Tube Borium is supplied in rods of Ye", 
%,"", Val’ and Ye" diameters and is available 
for either oxyacetylene or D.C. electric appli- 
cation. Prices and specifications are yours for 
the asking, 





ae 


These tungsten carbide. porticles do not melt 
when tube is applied but ore held in suspen- 
sion in o mild steel matrix forming a deposit 

resembling coarse sandpaper. 


Send for free booklet on TUBE 
BORIUM, showing sizes and 
styles of rods and recom: 
mended methods of application. 





—- 
STOCODY COMPANY 


1142 West Slavson Ave., Whittier, Calif. 


STOODY HARD-FACING ALLOYS 


Stop WEAT...- Eltiméaate Refpacr 
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shortage of the fuel will be more acute 
in some areas. 

> Postwar conditions. Webber discussed 
the natural gasoline industry’s postwar 
position by stating that, nationally, as 
the war with Japan draws to a close, the 
industry will be faced with a real prob- 
Jem in that markets for a production of 
300,000 bbl. daily must be found. 

Speaking of the position of California 
natural gasoline producers he said that 
the problem here will not be so acute 
since production, as a result of the war, 
is up only 27 per cent and this will reaa- 
ily be absorbed while, in fact, reduced 
crude production and the corresponding 
reduction in gas volumes will automat- 
ically curtail California production. Cal- 
ifornia’s problem, in his opinion, there- 
fore is continuation of sufficient produc- 
tive capacity to meet demands. He point- 
ed out that while catalytic cracking in 
refineries will produce increased vol- 
umes of light products in competition 
with the natural gasoline plant, and that 
this will be serious in some parts of the 
country, it is his opinion that this will 
not be so serious in California. 

From a national viewpoint, Webber 
stated that, in the postwar era, the nat- 
ural gasoline plant operator can find 
the solution to the problem through pro- 
duction of motor gasoline and by de- 
veloping outlets in the chemical, plastic, 
and other industries. This viewpoint was 
cited with especial reference to ethane- 
propane mixtures and he stated that 
chemical industry research and pilot 
plant work with these had begun over 
a year ago. During the last month his 
office has approved three projects call- 
ing for the installation of -fractionating 
columns in cycling plants for producing 
ethane-propane mixtures to supply ma- 
jor chemical plants making acetalde- 
hyde, alcohol, glycols, hexamine, carbon 
tetrachloride, perchlorethylene, chloro- 
form, butadiene, and a host of other 
products. 

During the same period he stated that 
at least four major chemical and plastic 
manufacturers made inquiry of PAW 
concerning further sources of propane 
and ethane mixtures. These, he contends, 
are the products the chemical industry is 
seeking. He pointed out that although 
these inquiries concerned the Gulf Coast 
area, there is no reason why. California 
operators cannot become a part of the 
movement. To do this it will be neces- 
sary for the California operator to in- 





Officers of the California Natural 
Gasoline Association and the commit- 
tee on arrangements for the annual 
fall meeting October, 1944. Left to 
right: George L. Tyler, secretary; C. 
D. Gard, Union Oil Company, presi- 
dent; M. L. Arnold, Richfield Oil Cor. 
poration, vice-president; H. A. Dress- 
er, The Fluor Corporation, Ltd., reg- 
istration; H. P. Saueressig, Southern 
California Gas Company, general 
meeting chairman; R. R. Crippen, 
Texas Company, house committee. 


stall or alter existing equipment required 
to produce ethane-propane mixtures in 
sufficient quantities to attract the chem 
ical industry. ; 

Webber closed his address on an opti- 
mistic note by stating that the war has 
brought the natural gasoline producer, 
the refiner, and the chemical industry 


closer together than ever before and that 
each has a greater appreciation of the 


value of the others’ products. As a re 
sult, Webber believes that-the situation 
will not revert to the conditions of 1940 
when natural gasoline was a drug on the 
market. 

>» Refinery men attend. As if in evi 
dence of Webber’s closing remarks about 
the growing together of natural gaso 
line and refinery interests, one of the 
notable things of the C.N.G.A. was the 
excellent representation of refinery men. 
The program further bore this out as 
several of the papers presented were of 
definite interest to refinery men. 

At the morning session, N. Van Wii 
gen and E. P. Valby, Richfield Oil Cor 
poration, presented a paper titled “Con 
trol and Detection of Reservoir Gas 
Movement in Pressure Control Opera 
tions.” This was followed by “A Rapid 
Test for Isobutane (+-) Fractions if 
Natural Gasoline Plant Absorber Resk 
due Gases” jointly authored by W. M 
Schaufelberger and G. M. Liljensteim, 
California Research Corporation. 

At the afternoon session, following 
Webber’s address, R. C. Lassiat, Cab 
alytic Development Corporation, and F. 
D. Parker, Bechtel-McCone Corporation, 
presented a paper titled “Butane Dehy- 
drogenation by the Houdry Process” and 
Dr. Charles L. Thomas, Universal Oil 
Products Company, presented a paper 
authored by Dr. H. H. Wenzke of that 
company titled “Some Catalytic Proces® 
es Utilizing Light Paraffinic Hydrocat 
bons.” kt 
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COMPLETE SOLUTION FOR SALT 
WATER PROBLEM IN TEXAS’ 


VW ov should not be misled into believ- 
ing this paper will present a truly com- 
plete solution for this problem. This is 
too much to expect, even though the sub- 
ject is “A Complete Solution . . .” The 
problem is more far-reaching in scope 
than most people realize. Salt water can 
ruin and has damaged many sources of 
fresh water. It can retard industrial de- 
velopment. It can damage large areas 
where irrigation is of prime importance 
to the economy of the state and its citi- 
zens. It can, and has, ruined municipal 
water supplies. It kills fresh water fish. 

You gentlemen who are daily con- 
cerned with water supply are no doubt 
aware that many water supplies are at 
least potentially endangered by the in- 
trusion of salt water. Samples taken from 
the major rivers of the state at many 
points and over a period of years show 
that every major river in Texas is con- 
taminated with salt water to some extent 
throughout one or more sections of its 
length. 

The analyses also show that on some 
streams the concentration has been in- 
creasing, while on others, notably the 
Sabine and the Neches, the concentra- 
tion has been decreasing after having 
risen to alarming proportions. 

Every major river system in Texas 
has many oil fields on its watershed. 
These are the sources of most of the salt 
water in the streams. They are not the 
sources of all of it, as certain areas in 
West Texas, Oklahoma, and New Mex- 
ico are known to have surface soils that 
contain chlorjdes and sulphates. The 
contamination from these sources is nat- 
ural contamination and it is extremely 
doubtful that any way can be found to 
prevent rainfall from bringing these 
chlorides and sulphates into the streams 
in solution. 

However, when salt water finds its 
way from oil fields into the streams and 
underground fresh waters, the contami- 
nation is man-made and, because it has 
been caused by man, it can be prevented. 

The study of this condition which the 
writer has been making for the last 4 
months has develaped the following facts 
that are of concern and should be of in- 
terest to all citizens of Texas. 

Prior to any control of salt water from 
the East Texas oil field the municipal 
water supply of the City of Beaumont 
was critically contaminated by this salt 
water. 

In 1936 the City of Longview was 
forced to expend over $400,000 to pro- 

*Presented at Southwest Section of the 
American Water Works Association meeting, 
Austin, Texas, October 19, 1944. 


tEngineer, Salt Water Control, Texas State 
Department of Health. | 
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cure a new surface supply due to the 
contamination on the Sabine River by 
oil field salt water. Subsequently, oil was 
found and is now being produced in three 
separate areas on the new watershed, 
and one of these areas is producing con- 
siderable salt water. Fortunately, the 
producers are now controlling it and, so 
far as is known, none is being released 
where it can find its way into the supply. 





Seriousness of contam- 
ination to fresh water 
is discussed and some 
suggestions are made 
for correction of this 


injurious condition. 





Will the City of Longview be forced 
again to expend several hundred thou- 
sand dollars for a third water supply? 

For many years the City of Graham 
used Salt Creek, a tributary of the Brazos 
as their water supply. In spite of its 
name, the water was fresh and good at 
the plant intake. In 1929 Graham was 
forced to abandon this supply because 
of oil field salt water contamination. A 
new supply was procured upstream on a 
tributary that had adequate runoff and 
was in an area with no oil development. 
There are now about 130 oil wells on 
the new watershed, most of which are 
producing salt water. A few wells are 
just on the watershed at the head of the 
reservoir and salt water from these is 
supposed to be ditched through the di- 
vide away from the watershed. The only 
other known attempt to control salt water 
is by placing it in surface pits, where 
evaporation removes some of the water, 
but none of the salt. What is retained is 
released during periods of good flow in 
the streams. In practice this method has 
not proved satisfactory and is most un- 
dependable. As a result, the chloride 
content of Graham’s reservoir has risen 
from zero ppm. when new, to about 38 
ppm. this summer. This is not yet se- 
rious, but will it be? Will the City of 
Graham be forced again to expend a 
large sum of the taxpayers’ money, for 
a third water supply? 

A few years ago the water supply for 
the City of Lockhart was a shallow 
stratum of underground water south of 
the city. On the upper reaches an oil 


P 501.61 


field was developed and after the produc. 
tion of salt water started, pits were dug 
for the storage of the salt water. Thege 
pits penetrated the water bearing gravel 
bed and caused rapid and direct cop. 
tamination of the supply. 

Practically nothing is now known of 
the degree of infiltration or the intrusion 
of salt water into the lower water-bear. 
ing sands. The time for infiltration at the 
surface to reach a well some miles away 
is probably years, possibly many years, 
It therefore follows that a high salt water 
intrusion would require years to become 
noticeable, and just as many years to be 
cleared up. 

Numerous reports have been: received 
of the salt water contamination of shal. 
low wells in and near oil fields. This is 
a condition that still exists in many oil 
fields and it is not considered necessary 
to cite specific cases here. 

So much for water supply. In the use 
of water for irrigation the Rio Grande 
Valley, the Pecos Valley and the Gulf 
Coast area east of Houston, are probably 
the most important to the state. The rice 
growers around Beaumont and Orange 
were and still are, concerned about the 
chloride content of the water they use 
for irrigation. At present, chlorides are 
low enough for satisfactory use in the 
lower reaches of both the Sabine and 
the Neches. This is due to the control of 
the salt water from the East Texas oil 
field, however imperfect this control is 
known to be, plus dilution from the 
tributaries below the oil field. 

On the Rio Grande, samples taken 
this year showed chlorides as high as 
800 ppm. This is too close to the limit 
of tolerance reported for many crops 
grown in this area and is too high for 
satisfactory municipal use. 

On the Pecos, near Girvin, chloride 
contents ranging from 3000 to 5050 ppm. 
were found in the 108 samples taken he- 
tween April and August, 1943. The 
Pecos is one of the rivers that carries 
considerable natural contamination, but 
it also carries drainage from oil fields. 
Samples taken from small creeks below 
oil fields showed chlorides present vary- 
ing between 25,000 and 46,000 ppm. 
These were on the Pecos wastershed, 
and add to the natural contamination. 

We hear much these days about the 
industrial development of the state; 
about large firms erecting huge plants 
for processing some of the resources of 
the state, either agricultural or mineral; 
about the recunversion of existing wat 
facilities to peace-time pursuits. The 
quantity of water any such large indus 
trial plant needs does not seem to have 
entered our minds. To illustrate, the 
Southland Paper Mills near Lufkin, re 
port they use 10.0 mgd. and then reuse 
1.5 mgd. of this. It is also reported that 
the Dow Chemical Company’s plants 
near Freeport, anticipate a water re 
quirement of 100 mgd. In addition to the 
huge quantities needed, there are min 
mum standards of quality that must 
met for the successful operation of a” 
industrial plant, and almost without ex 
ception the chloride content must 
much lower than for a municipal supply. 

The Game, Fish and Oyster Commis 
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sion has been most active in efforts to 
control the chloride content of the 
streams within safe limits for fresh water 
fish. The term “safe limits” varies for 
several species of fish common to our 
streams and more experimental work is 
needed to determine the proper limits. 
What work has been done indicates that 
chlorides to the extent of about 2000 
ppm. are probably too high for some 
fresh water fish in Texas, but are not 
too high for others. 

Briefly, the foregoing are the condi- 
tions that do exist. You have heard of 
the controls that are being practiced in 
the East Texas oil field. Admittedly, they 
are not too good and depend largely on 
the individual producer. 

What is the solution to the problem? 
Only three possibilities appear to have 
any merit. These are: (1) Keep the salt 
water out; (2) dilute it with fresh 
water; (3) use a combination of these. 

Existing state law prohibits contami- 
nating a water course to a degree detri- 
mental to any of the normal uses of the 
stream or its waters. State enforcement 
agencies have set 2000 ppm. as the 
chloride limit below the East Texas oil 
field, taking into consideration the pres- 
ent needs of the waters in the Angelina 
and Neches rivers and the diluting flow 
from tributaries. This is all right so long 
as no use is made of the stream that 
will require a higher quality, for such 
distance downstream from the point of 
contamination as may be needed to per- 
mit the entrance of sufficient dilution 
water to lower the chloride content to 
the desired point. In some rare cases 
this may be but a few miles. In others it 
will likely be around 100 miles, as the 
Sabine at Logansport is not very satis- 
factory for municipal use, many miles 
below the point of contamination. In still 
other cases a stream may be ruined for 
nearly its entire length, particularly if 
a chloride content below 35 or 40 ppm. 
is required. 

The law also provides a penalty for 
violation—a fine of not less than $100 
nor more than $200, and permits the is- 
suance of an injunction to prevent a re- 
currence of the offense. The fine does not 
seem to have been effective in stopping 
the dumping of salt water. It appears to 
have worked on the order of fining a 
theater operator $20 for opening on Sun- 





Pressure drops 


Bottom hole pressure in the 
East Texas oil field dropped 6.27 
lb. per sq. in. during September 
to total 1,001.61 lb. October |. 
The decline is expected to bring 
requests for smaller production 
in the field, which has been 
drawn upon heavily to supply the 
Big Inch pipe line to the East. It 
now has an average allowable of 
378,140 bbl. daily. A total of 
352,923 bbl. of salt water was 
returned to the Woodbine res- 
ervoir, 81.19 per cent of total, 
in an effort to maintain pressure. 
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day. The fine was paid, but the theater 
continued to open on Sunday. The opera- 
tor merely made $20 less that day than 
he would have made otherwise. 

Court proceedings through injunction 
are a real threat to an oil producer who 
violates the law, but it is such a slow, 
cumbersome process that many who are 
familiar with conditions, including jur- 
ists, are of the opinion that revision of 
the existing law is needed, particularly 
as to its enforcement. It appears to the 
writer much more desirable to prevent 
contamination than to try to correct it 
after it has happened. 

To this end, the following suggestions 
are offered as one way to control salt 
water in Texas: 

1. By statute, create a Salt Water Con- 
trol Commission, composed of the state 
health officer, the chairman of the board 
of water engineers and the chairman of 
the Game, Fish and Oyster Commission. 
This commission should be instructed to 
employ a qualified registered profes- 
sional engineer as executive, together 
with an adequate staff to gather data, to 
care for the operation of the office, and 
to prepare cases against violators of the 
law. 

2. By statute, instruct the Railroad 
Commission to shut down any well in 
any oil producing area within five days 
of the receipt of a certificate from the 
Salt Water Control Commission that salt 
water from any certain well or group of 
wells is being permitted to enter a water 
course or a fresh water bearing stratum 
of underground water, to an extent that 
is detrimental. Such well or group of 
wells to remain closed down until the 
Salt Water Control Commission has cer- 
tified to the Railroad Commission that 
the producer has made arrangements for 
the disposal of salt water that are satis- 
factory to the Salt Water Control Com- 
mission. Instruct the Railroad Commis- 
sion that no oil from such well or wells 
so shut down is to be accepted in com- 
merce during the period of the shut- 
down. Require the issuance of a drilling 
permit by the Railroad Commission 
prior to the drilling of any well for oil 
or gas, and require that such permit 
shall not be issued until the receipt of a 
certificate by the Salt Water Control 
Commission that the operator has filed 
plans for the control and disposal of all 
oil well wastes and that such plans have 
been approved by the Salt Water Con- 
trol Commission. 

3. Authorize the Salt Water Control 
Commission to prescribe such regula- 
tions as may be deemed necessary for 
the enforcement of the law, and to re- 
quire the submission and prior approval 
of all proposed methods of salt water 
disposal contemplated by all producers. 
Require that no well shall be drilled for 
oil without first obtaining a drilling per- 
mit as stated in paragraph 2 above, and 
fix a heavy penalty for violation of this 
requirement. 

4. Assess a charge of 1 cent per 100 
bbl. of oil produced against each pro- 
ducer, to be paid by the first purchaser 
of oil from the well and paid monthly 
to the state instead of to the producer. 
This fund to be for the exclusive use of 
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the Salt Water Control Commission in 
salt water control and enforcement. 

5. Repeal all conflicting sections of 
the existing law. The cost of operating 
such an agency is estimated to be about 
$75,000 the first year and about $70,000 
per year thereafter. One cent per 100 
bbl. of oil produced is adequate. The 
State of Kansas charges 4 cents per 100 
bbl. of oil for supervision of salt water 
disposal. 

It is realized this is but one of several 
ways to finance the proposed commis- 
sion. Financing could be by legislative 
appropriation, but it is not believed the 
cost should be borne by the taxpayer, 
but by the oil producers. It is believed 
that an assessed charge should properly 
be against the production of salt water 
on the basis of quantity produced, rather 
than against the quantity of oil pro- 
duced. However, simplification seems to 
indicate the proposed method is easiest 
and cheapest, and it is of minor signi- 
ficance to a producer whether the assess- 
ment be against oil produced or against 
salt water produced. 

It should be noted that all the so called 
major companies and a great number of 
smaller producers are fully cognizant 
of conditions and are sparing no effort 
to keep salt water contamination of fresh 
waters within safe limits. 

It is believed these proposed changes 
in the present law will permit a more 
rapid correction of violation of the law. 
create a fuller understanding of the re- 
sponsibilities of the producers and of the 
several state agencies now concerned, re- 
sult in a greatly improved condition in 
many of the streams of the state, and at 
the same time work no hardship on any 
oil producer who is trying to protect the 
fresh waters of the state. 

The foregoing is one workable solu- 
tion. Another with some merit would be 
to devise some system whereby it would 
be to the advantage of each oil producer 
to care properly for his salt water. Hu- 
man nature being as it is, a solution 
along these lines appears doubtful at 
least. Even if satisfactory in principal, 
some control would be necessary to de- 
termine what constitutes satisfactory 
disposal. Experience for many years has 
shown this cannot be left to the in- 
dividual producer. Quite possibly the 
best solution would be a combination of 
these.two methods, that is, close super- 
vision with a charge for the cost of super- 
vision and a credit for good control, pos- 
sibly in the way of some additional al- 
lowable oil production to offset the cost 
of supervision. 

From the foregoing it is hoped you 
will realize something of the magnitude 
of the salt water problem in many sec- 
tions of the state. Much remains to be 
done in the study being made before the 
completed report can be filed. Your as- 
sistance is requested, by bringing to the 
writer's attention any conditions bearing 
on the subject of which you have know}- 
edge and by any comments, criticisms or 
suggestions you care to make that may 
be helpful, so that the proposed report 
may truly present “A Complete Solution 
for the Salt Water Problem in Texas.” 
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Your Dollars Are Power, too! 
Buy War Bonds and Keep Them! 





Awarded to the 
Detroit and Muskegon Plants 
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POWER TO WIN 


These sturdy engines harnessed in tandem and each 
developing 110 Horsepower for continuous duty have high 
compression cylinder heads of dual type with overhead 
valves and individual porting — an exclusive Continental 
feature. 


These engines have 7 large replaceable main bearings 
which are steel-backed and babbitt lined and are securely 
doweled and locked in both case and cap. 


They are built to ‘‘take it’’ under tough conditions, and 
you should get all the facts from our sales and service 
distributors. 


SALES AND SERVICE 
DALLAS — National Welding & Grinding Co. TULSA — Diesel Power & Machinery Co. 
HOUSTON —C. Jim Stewart & Stevenson Co. TULSA—Iverson Tool Co. 
LONGVIEW — Standard Tool & Machine Co. WICHITA FALLS — Wichtex Machinery Co. 
OKLAHOMA CITY — Diesel Power & Machinery Co. 


[ontinental Motors [orporation 
MUSKEGON, MICHIGAN 
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CARE AND MAINTENANCE OF COOLING TOWERS 


By HAROLD A. DRESSER, The Fluor Corporation, Ltd. 


| EXCLUSIVE | MANY companies 
have set up definite 
inspection and maintenance schedules 
for all equipment except cooling towers 
without realizing that a decrease in cool- 
ing tower efficiency, due to lack of main- 
tenance may affect seriously the effi- 
ciency of the entire plant. 

If inspection and maintenance sched- 
ules for cooling towers have not been set 
up in the past, such schedules should be 
introduced as soon as possible. From ex- 
perience gained in the inspection and 
repair of several hundred cooling tow- 
ers of all makes, it was found that a 
scheduled inspection of cooling towers 
at definite periods should cover the fol- 
lowing: 


. Cooling tower basin 

. Cooling tower anchorage 
. Tower framework 
Decking 

. Distribution systems 
Cooling sections or coils 
. Mechanical equipment 


NAD AwWNe 


VY Cooling tower basins. Basins for col- 
lecting cooling water are usually con- 
structed of four materials: Concrete, 
steel, redwood, and leadlined redwood or 
steel. The material to be used should be 
governed by the actual location of in- 
stallation—that is, whether it is at 
ground level, on a roof or a substructure 
—and also by the effect of the water to 
be circulated and collected on the ma- 
terial of which the basin is to be con- 
structed. Before selecting the material 
for a collecting basin, the water should 
be analyzed and its effect on the deteri- 
oration or decomposition of the basin 
material studied in detail. A few extra 
dollars spent in proper consideration of 
the cooling tower basin material initially 
are insignificant in comparison to the 
amount necessary to rebuild a basin at 
some later date, and the amount of rev- 
enue lost in the plant shutdown neces- 
sary for such rebuilding. 

Experience has shown that many con- 
crete basins have failed due to the ac- 
tion of the circulated water on the con- 
crete. The life of concrete basins can be 
greatly lengthened by using special ce- 
ments that are resistant to the action of 
chemicals in water or by covering the 
surface of the concrete with a protective 
coating of asphaltic base material. Both 
methods have been successful and it is 
recommended that one or the other be 
considered by all users of cooling tow- 
ers, 

Steel basins should be protected 
against corrosion by covering the surface 
with a prime coat of red lead or similar 
material, followed by several coats of 
an asphaltic base paint. Redwood basins 
can be protected from deterioration by 


impregnating the wood with one of sev- 
eral water repellent chemicals. This type 
of basin can also be impregnated with 
oil, but this method of protecting the 
redwood presents a fire hazard in addi- 
tion to making it possible for the cool- 


ing water to be contaminated with oil, . 


thereby reducing cooling efficiency of 
the tower. 

If either redwood or steel basins must 
be used and a great degree of perma- 
nency is required, the basins should be 
leadlined. Whenever steel or redwood 
basins are installed on the ground, a 
sub-foundation of concrete or crushed 
rock should be installed to provide ade- 
quate drainage. This prevents rapid cor- 
rosion of the steel basin and dry rot in 
the redwood basin. All types of basins 
should be inspected at regular intervals, 
and when necessary should be drained, 
washed down, and cleaned. 

Hotwells, suction pits, settling ponds, 
and any other means of collecting water 
flowing into or from the basin should be 
periodically inspected and cleaned to 
prevent excessive accumulation of de- 














Definite inspection and 
maintenance schedule 
advised as essential to 
efficiency of tower, 


which affects efficiency 


of the entire plant. 





bris. In order to keep the water as clean’ 


as possible, it is recommended that suc- 
tion pits be fitted with screens. These 
screens should be installed in pairs so 
they can be cleaned one at a time with- 
out shutting the plant down. 


¥ Cooling tower anchorage. Inspection 
of cooling towers in service for several 
years has shown approximately 50 per 
cent of the anchor bolts to be ineffective 
due to the corrosive action of the water. 
Of the ineffective bolts, some were com- 
pletely corroded through, and the cross- 
sectional area of others reduced from 
50 to 75 per cent. Although defective 
anchorage conditions existed in many 
cases, the dead weight of the tower in 
operation was adequate to prevent over- 
turning at normal wind velocities. Had 
these towers been dry, chances are they 
would have overturned with wind veloci- 
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ties slightly above normal for these 
areas. 

Because of its lower height and great- 
er width the mechanical draft tower, 
compared to the atmospheric type, is 
less likely to be damaged by wind if the 
anchorage becomes defective. It is well 
that the mechanical draft tower has 
greater stability, however, because it 
usually receives insufficient care in the 
maintenance of those anchor bolts and 
castings on columns inside the structure. 

Anchor bolts can be protected from 
the reaction of the water by covering 
them with an asphaltic base paint or 
with putty. Both are fairly effective and 
at the same time practical and eco- 
nomical. 


Vv Tower framework. An extensive study 
of several hundred cooling towers has 
revealed that cooling tower lumber is 
subject to decomposition in contact with 
certain types of water. This decomposi- 
tion reveals itself by the apparent rot- 
ting of the lumber. These waters seem- 
ingly extract the lignin and cellulose 
products, leaving the wood in long 
stringy fibers and rendering the entire 
mass so porous that it is impossible to 
hold nails or other hardware in the lum- 
ber. This phenomenon has been called 
delignification. 

Delignification is caused by the water 
being either too alkaline or too acidic, 
although excessive alkalinity appears to 
be by far the more destructive. Decom- 
position is caused directly by sodium 
carbonate combining with the lignins, 
tannins, and cellulose ingredients of the 
lumber. 

Inasmuch as continuous use of exces- 
sive acid waters would corrode both pip- 
ing and condensing equipment, such con- 
ditions are seldom allowed to exist for 
long. On the other hand, the sodium 
carbonate does no damage to cooling 
tower hardware with the exception of 
certain zinc alloys, and consequently 
alkaline conditions have been allowed to 
exist. Sodium bicarbonate of itself has 
little effect in the causation of delig- 
nification, and this is true also of other 
salts; however, sodium bicarbonate de- 
posited in alternately wet and dry loca- 
tions tends to form sodium carbonate. 
As sodium bicarbonate can concentrate 
on wet and dry areas and form normal 
sodium carbonate, it is apparent that any 
sodium bicarbonate in the circulating 
water may be injurious and therefore 
should not be ignored in water analysis. 
Manifestly, the higher the concentra- 
tion of sodium bicarbonate, the greater 
will be the tendency to concentrate at 
such areas and produce normal sodium 
carbonate. It might be stated, therefore, 
that the certain way of preventing de- 
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HOUDRY PROCESS CORPORATION 
WILMINGTON, DELAWARE 


Houdry Catalytic Processes and the T.C.C. Process are available through the following licens- 
ing agents to all American refiners, subject to approval by the United States Government. 


BECHTEL-McCONE CORP. 
Los Angeles, California ° 
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lignification is to eliminate all sodium 
bicarbonate or sodium carbonate from 
the circulating water. At the same time, 
however, water must not be produced of 
such low pH value that it will be cor- 
rosive to any of the metals used in this 
equipment. 

Evidence of delignification in the tow- 
er framework can be found most easily 
in the top members directly above the 
distributing system. This takes the form 
of white salts on top of or in posts, 
braces, and transchords. Where decom- 
position is internal, the exterior of the 
wood is spongy to the touch and can be 
dented with ease to a depth of 1% in. or 
more. 

No adequate cure for delignification 
has yet been found but many things are 
being done to minimize the delignifying 
effect of water on cooling tower lumber. 
Thorough impregnation of the lumber 
with oil seemingly prevents sodium car- 
bonate from penetrating the lumber, 
thereby reducing delignification. Im- 
pregnation with oil, however, presents a 
fire hazard in addition to making it pos- 
sible for the water to become contami- 
nated with oil, thereby reducing cooling 
efficiency. This method, therefore, can- 
not be recommended as a method of pre- 
venting delignification. 

Several years ago, we installed some 
towers in which all the lumber was 
thoroughly treated with special water 
repellent chemicals. This treatment was 
given after the lumber was cut to detail, 
all holes drilled, and all nailing and pre- 
fabrication completed. The object here 
was the same as that of impregnating 
the lumber with oil; that is, to prevent 
salts from the cooling water from enter- 
ing the grain structure of the lumber 
itself. The use of this method is too re- 
cent to provide conclusive evidence on 
whether the impregnation of wood with 
water resistant chemicals has helped in 
combating delignification. 

Painting the tower with aluminum or 
asphaltum paints unquestionably tends 
to prevent delignification. At the same 
time it must be remembered that vir- 
tually no paint will stand up for any ap- 
preciable time under highly alkaline 
conditions. When a cooling tower is out 
of service long enough that it can be 


thoroughly dried and repainted once a 
year, and when the economics of that 
painting are favorable, delignification 
may be prevented by that means. 

To date the only seemingly safe meth- 
od of preventing delignification is the 
complete, or virtually complete, elimina- 
tion of sodium bicarbonate and sodium 
carbonate from the circulating water. 

Where delignification is serious, the 
framework, as well as any other affected 
parts, should be immediately replaced 
and steps taken to eliminate or minimize 
the causes for such decomposition. 


V Decking. Decks and grids are of many 
designs and constructions. Their pur- 
pose in a cooling tower is to maintain 
proper distribution of the water down 
through the tower and to provide maxi- 
mum contact with the cooling air. It is 
necessary, therefore, that decks be kept 
clean and in proper position at all times. 
The efficiency of decks is affected by 
damaged or sagging members and by 
the presence of algae, salt deposits, oil, 
dirt, and pieces of wood or steel. Those 
towers using flat horizontal decking are 
more apt to collect foreign matter than 
those using a bowed or vertical deck. 
Some towers inspected have contained 
so much dirt and algae in the top deck- 
ing that small trees three or four feet 
high have been seen growing in them. 
This, of course, is an extreme condition; 
but it illustrates that some operators are 
not fully aware of the conditions result- 
ing from inadequate maintenance pro- 
cedure. 

The presence of oil of any kind in 
cooling tower water immediately affects 
the cooling efficiency of the decks. Pro- 
vision should be made to prevent such 
liquids from getting into the circulating 
system of the cooling tower. Not only 
will oil on the decks, outside sheathing, 
and framework affect the cooling, but it 
decreases the ability of the outside cov- 
ering to hold the water within the tower, 
thus increasing the water loss. The fol- 
lowing methods have been used to re- 
move these liquids: 

a. Steam 

b. Solvents 

c. Complete replacement of the 

decks. 

Algae is a plant growth present in all 








Swedish plants up production 


Operated by the Swedish Nav 
Sweden, is now producing 70,000 
plans laid to expand production to 91,000 bbl. The second commercial- 
size plant, built at Kvarntorp in Narke some two years before the begin- 
ning of the war, now has a potential annual capacity of 259,000 bbl. of 
crude oil annually. The latter plant was originally constructed with facili- 
ties for retorting by the Berge method, which uses a large number of 
retorts, the Rodkesholm method, with special devices for production of 
ammonium sulphate, and the tunnel kiln method. 

A fourth system is being tested at Kvarntorp and accounts for slightly 
more than a fifth of current production by volume. Worked out by a 
leading technologist, the principle governing the method is based on 
heating of the shale body by vertically placed electric resistance heaters 
by means of which the "oil gases" are driven horizontally along the share 
strata toward a central drill hole, which collects the gases and draws 
them off. If proved economical, the system offers many advantages. 


Se. shale-oil plant at Kinnekulle, 


|. of crude shale oil annually with 
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water. Its growth varies in accordance 
with the temperature of the water being 
circulated over the tower—the hotter 
the water, the more rapid the growth, 
For this reason, the growth of algae jg 
generally more noticeable at the top of 
the tower than it is at the bottom. On 
many towers inspected, the top deck was 
entirely covered with algae. This result. 
ed in the water being distributed down 
the extreme outside of the decks, rather 
than through them and being forced to 
channel all the way to the basin. Cool. 
ing obtained in these cases was only a 
fraction of what was to be expected. 

There is no sure remedy for the com. 
plete elimination of algae in cooling 
water. Numerous chemicals such as chlo. 
rine, potassium permanganate, copper 
sulphate, and others can be added to the 
water to kill this growth; the chemical 
used must be changed from time to time, 
however, as algae has the property of 
becoming immune to certain chemicals, 
In adding such chemicals to combat the 
growth of algae, care should be taken to 
analyze properly the effects of the chem. 
ical on cooling water. In some cases of 
this nature the reaction resulting from 
addition of such a chemical to cooling 
water caused such a heavy precipitation 
that the entire tower decking was coated 
with lime more than half an inch thick. 
In some cases these deposits have been 
removed with hammers, and in others 
required complete replacement of all 
decking. 

Once algae has gained headway a 

shutdown is required for proper clean- 
ing. This can often be done with a high 
pressure fire hose or some very strong 
chemical solution. In all events, such 
treatments should be followed imme- 
diately by complete drainage of the en- 
tire cooling water system. 
V Distribution systems. The distributing 
system is probably the most important 
part of a cooling tower. If the distribut- 
ing system is not working properly the 
capacity of the cooling tower cannot be 
maintained, either in regard to the quan- 
tity of water being circulated over the 
tower or to the cooling efficiency of the 
tower as a whole. 

There are two general types of dis- 
tributing systems, i.e., low pressure and 
high pressure. The former type operates 
from atmospheric pressure to 2 or 3 bb. 
per sq. in.; the latter is generally de- 
signed to operate from 4 to 30 Ib. per 
sq. in. The efficiency of any distributing 
system depends upon three conditions: 


a. Quantity of water circulated 
b. Operating pressure at nozzles 
c. Freedom from foreign substances 


Item a needs no discussion here. Items 
b and c, however, have caused trouble in 
maintaining cooling tower efficiency. The 
average operator does not seem to ap- 
preciate the effect that particles en- 
trained in the cooling water can have on 
distributing systems. In some towers 1n- 
spected nozzles are found completely 
plugged by accumulation of scale, dirt, 
and other matter. In others, especially 
the high pressure nozzles, these particles 
have so worn the nozzle orifice that its 
effective opening is much larger than 
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H®. S one example. A south- 
western operator was having 
trouble maintaining an efficient pack- 
off between tubing and oil string. 
When he removed the packer from 
the well he found that the so-called 
oil-resistant packer rings had com- 
pletely disintegrated. Then Hycar 
was specified—and that was the end 
of trouble. 

Superb performance of this oil resist- 
ant rubber is the reason why Hycar was 
selected for use in Texas Iron Works’ 
JSA Hook Wall Control Head Packer 
shown in the illustration. Those six 
packer rings will stay resilient and 
resistant to oil and gas regardless of 
how many times the packer needsto be 
set, unset and reset during the life of 


the well. Nor will they ever stick to the 
casing wall, or swell and bind in place. 
But oil resistance is only one of 
Hycar’s many unusual properties. 
Look at the list in the box to the right. 
It almost seems that Hycar was spe- 
cially developed for oil field appli- 
cations. Gate packers in mud line 
valves, casing head seals, gaskets and 
seals of all kinds, drilling and suc- 
tion hose—these are just a few of 
Hycar’s many oil industry uses. 
Next time ask for parts made of 
Hycar. Test them yourself in your 


own applications. Learn for yourself, 


that Hycar can help reduce operating 
costs—that it’s wise to use Hycar 
when the going gets tough. The 
Hycar Chemical Co., Akron 8, Obio. 


Hycar 


Reg. U.S. Pat. OF. 


CARGEST PRIVATE PRODUCER OF BUTADIENE TYPE 


Syithilte Raber 





Photographs courtesy Texas Iron Works. 


=m =HYCAR does the job where others fail 








WHAT HYCAR DOES 
IN OIL FIELD APPLICATIONS 


1. Resists oil and gas—even under high 
pressure. 


2. Resists action of abrasive-laden fivid 
under high pressure and at high 
velocity. 


3. Wears at slow rate even under worst 
conditions. 


4. Makes a positive, leak-proof seal, 
even after along period of service. 


5. Provides high elasticity. 
6. Gives high tensile strength. 


7. Has minimum tendency to cold flow 
and compression set. 








Free— write for your copy of the new pocket-size Hycar Glossary of commonly used synthetic rubber terminology. 
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required for quantity of water handled. 
Result is the loss of pressure head so 
necessary to proper breakup of the wa- 
ter. Those distributing systems construct- 
d with troughs or launders have been 
found completely filled with algae, scale, 


ind dirt. It should be remembered that 
the fastest rate of cooling in any tower 
takes place in the initial flash of water 
from the nozzle. Anything that. will pre- 
vent full and adequate distribution on 
the first deck will affect final water tem- 
peratures far more than any obstruction 
n the lower parts of the tower. Because 
he distributing system is the most crit- 

al cooling point in the tower, it should 
receive a thorough inspection and clean- 
ng at least once a week. 


VY Cooling sections or coils. The fore- 
coing discussions of scale formation and 
water quality should be applied to the 
maintenance of cooling sections. Aside 
from obvious losses in heat transfer 
rates, scale formation on the outside of 
these coils can very often hide a badly 
corroded part or even a slight leak, which 
ntroduces oil or some other impurity 
into the circulating water. Where scale 
formation is bad, coil sections should be 
cleaned as often as is necessary to main- 
tain adequate heat transfer rates. Com- 
plete instructions for the care and main- 
tenance of cooling sections should be 
obtained from the various manufactur- 
ers of this equipment and their recom- 
mendations followed faithfully to assure 
maximum life and fullest capacity. 


V Mechanical equipment. The problem 
of maintaining mechanical equipment in 
the atmospheric type tower is, of course, 
limited only to the pump and driver nec- 
essary to circulate the cooling water. In 
those instances where the cooling tower 
and cooling water pump house have been 
placed at a distance from the main part 
of the plant the cooling tower, pumps, 
and drivers have had insufficient mainte- 
nance and are sometimes in a poor state 
of repair. More attention seems to have 
been paid to the mechanical draft type 
of tower because of the greater amount 
of mechanical equipment used. It should 
be pointed out that the mechanical draft 
type tower will require, far more than 
the atmospheric type, a very strict sched- 
ule of inspection and maintenance. All 
gears, motors, flexible shafts, and fans 
require periodic inspections, cleaning, 
and service. The great majority of me- 
chanical troubles encountered in this 
equipment can be eliminated through 
timely and effective service. 

Generally speaking, lubricating oil in 
the gear reducer should be checked 
preferably each month, and no less fre- 
quéntly than every four months. Water 
has crept into the gear box in some cases 
and pushed the oil to another portion of 
the gear where it was no longer lubricat- 
ing moving parts. As expected, the teeth 
of the gear were badly worn, pitted, and 
some had even broken. Seals on a gear 
should be inspected thoroughly every 
month to determine their effectiveness. 
In the induced-draft type of tower where 
the gear and fan are operating in a warm 


and very humid atmosphere, it is well to 
provide some means for regularly drain. 
ing water that has crept into the gear 
box through breather pipes. 

Flexible shafts connecting the gear 
with the driving mechanism should be 
inspected every two or three weeks and 
greased with a heavy oil. Most mechan. 
ical-draft cooling-tower fans are so con. 
structed as to allow the escape of water 
that might be entrapped within a hollow 
fan blade or in the hub. It is well to 
check the fan at least once a month to 
ensure that no water is being trapped 
within the blade, as the additional weight 
of liquid not only throws the fan out 
of balance, but if allowed to continue 
may cause the fan blade to break or fly 
off, with consequent possible damage to 
other mechanical equipment or to the 
cooling tower itself. Small weep holes 
for the escape of this entrapped water 
should be kept open and, if necessary, 
increased in size. 

The maintenance and care of motors, 
engines, and other types of driving mech- 
anism are generally well covered by the 
various manufacturers of this equipment 
and therefore will not be discussed here. 

An analysis of this discussion will 
show that it is virtually impossible to 
set up a standard schedule of inspection 
for all cooling tower users. Each opera- 
tor must establish his own inspection 
schedule after making an analysis of the 
water to be circulated. It is recommend- 
ed, however, that the time lapse between 
such scheduled inspections be kept to an 
absolute minimum. ket 
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For large capacity steam 
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NATIONAL AIROIL BURNER 


We have had almost 33 years’ experience in sup- 
plying the correct burners for economical and 
efficient combustion in petroleum refining and 


other industries. 


For our Recommendations, send... 
Sketch with dimensions of furnace. 
Describe the grade of oil or gas and firing 
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EXCLUSIVE 
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PROVIDES: 
* More Filtering Area 
* Greater Efficiency 
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* Less Frequent Servicing 


























Model IDR INSIDE Engine Room 
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FILTERS 
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N OW you can equip compressors and internal 
combustion engines with a Staynew filter provid- 
ing all the recognized advantages of the famous 
Protectomotor line... plus an exclusive combina- 


tion of two new features. 


The new filter, Staynew Model IDR, or IDRS 
(Silencer), is so constructed that installation and 
servicing can be effected at ground level (right in 
the engine room itself if preferred), and the actual 


air intake located at the most suitable point. 


Models available with solid base for installation 
when compressor or engine intake is below floor 


level. 





Model IDR OUTSIDE Engine Room 


Representatives in Principal Cities 


























DOLLINGER CORPORATION 
(Formerly Staynew Filter Corporation) 
2 Centre Pk. 
Rochester 4, N. Y. 
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HIGH SLIP ELECTRIC MOTORS 
USED FOR OIL WELL PUMPING 


By KENNETH N. MILLS, Texasteel Manufacturing 


| EXCLUSIVE | Tue speed load 
characteristics of 
the prime-mover used on an oil well 
pumping unit is one phase of the oil 
well pumping problem that can have a 
great effect on the performance of the 
pumping system. Although this phase of 
the oil well pumping problem has been 
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Speed load character- 
istics of prime mover 
used on oil well pump- 
ing unit can have 
marked effect on per- 
formance of system. 








SEDER 








investigated by W. C. Dreyer of the 
Westinghouse Electric and Manufactur- 
ing Company, W. C. Layne, and others, 
it has not received the attention it de- 
serves. Probably it has not received at- 
tention because it is not readily con- 
trolled in most prime-movers and on 
some actual tests to determine its effect 
the investigators have been expecting 
one result, which was not attained. In 
looking for this result, they have over- 
looked some of the other advantageous 
effects. This characteristic is readily con- 
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trollable in the induction type electric 
motor. 

In this type prime-mover, it is ex- 
pressed as the per cent of slip at full 
load. The per cent slip expresses the 
amount the speed of the motor drops 
below the synchronous speed when it is 
carrying its full load. Normal slip mo- 
tors have a full load slip of 2 to 3 per 
cent and high slip motors have a full 
load slip of 8 to 10 per cent at full load. 
The high slip type motor was originally 
developed for applications using heavy 


flywheels where it was desired to store ‘ 


energy in the flywheel during periods of 
minimum load and remove this energy 
from the flywheel during periods of 
peak load. The high slip motor accom- 
plishes this result by shirking the load, 
ie., slowing down during periods of 
maximum load and permitting the fly- 


FIG. 2 


P 516.3 


wheel to give up some of its kinetic 
energy. The energy lost by the flywheel 
is restored by the motor during periods 
of low load. Some typical applications 
of this type motor are punch presses, 
shears, forging presses, etc. On applica. 
tions of this type, its principal advantage 
is a material reduction in the peak power 
demand. 

When the high slip motor is applied 
to conventional pumping units, it offers 





TABLE 1 
IS soa eiscc wid stasis Ra 2740 ft. 
NE rid cis as\Slonas osaecsukacnen 5-in. dis 
SE re 14-in. dig. 
Pumping speed normal slip motor. .......... 16 SPM 
Pumping speed high slip motor............ 16.5 SPM 
RUIN siden cic.c5S.cekessaemesawwaseee 26 in. 








TABLE 2 





Motor type Normal slip High slip 
Line voltage............... 484 492 
Max. current, amp......... 12.7 6.4 
Min. current, amp.......... 10.3 3.8 
Max. power factor, per cent. 50.7 81.8 
Min. power factor, per cent. . 31.5 76.0 
Max. power input, kw...... 5.2 3.8 
Min. power input, kw....... 2.0 2.0 
Average power input, kw.... 3.6 3.1 











numerous advantages from both the elec- 
trical and mechanical viewpoints. From 
the electrical viewpoint its advantages 
are: 


1. Lower peak power demand. 
2. Lower average power consump- 
tion. 
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GENERAL PURPOSE —— — —— 


HIGH SLIP — — — — 


THE 


HIGH SLIP MOTOR 


3. Less motor heating due to lower 
r.m.s. current. 

4. Less fluctuation in power de- 
mand on distribution system. 

5. Easier starting due to high start- 
ing torque characteristics of 
high slip motor. 


From the mechanical viewpoint its ad- 
vantages are: 


1. Lower peak load on pumping 
unit driving system “V” belts 
and speed reducers. 


2. Reduced polished rod load (not 
found in all applications.) 


The results of a recent series of tests 
on a well whose dimensional character- 
istics are shown in Table I demonstrates 
a large number of these advantages. 

In conducting this series of tests 
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ical of the exhaustive field tests 
eh marked the development of 
the modern, high speed Cummins 
Diesel, was the gruelling 14-day 
grind which came to an end on 
Christmas Day, 1932, at the Indian- 
apolis Speedway. Here, under AAA 
supervision, a Cummins-powered 
| Indiana truck set a non-stop dis- 
tance record for trucks: 14,600 miles 
(5,840 laps of the 244-mile oval!). 


e injector cup wiper is an incon- 
ps heron art of the Cummins Diesel, 
but its development made a con- 
spicuous contribution to the Cum- 
mins Diesel’s efficient and economi- 

| cal performance. This patented cup 
wiper, perfected only after count- 
less modifications in piston design, 
eliminates carbon on the injector 
cup, creates additional turbulency, 
assures more complete combustion. 


Metallur lays an important role 
inthe Comuian Diesel trend to ever 
lighter, stronger construction, Ex- 
ample: 5,000 samples were analyzed 
in selecting the cast iron for the 
block—a foundry was rebuilt and 
its methods completely revised—but 
the increase in tensile strength from 
20,000 to 50,000 pounds per square 
inch more than justified the cost. 


CUMMINS DEPENDABLE DIESELS 


Automotive Models: Dasigaed for all 
types of heavy-duty trucks in either 
highway or off-the-highway service. 


=* @ * 
Industrial Models: Portable and sta- 
tionary engines, power units, and 
geerating sets for service in any in- 
lustry requiring heavy-duty power. 
* * * 


Marine Models: Propulsion engines 
and marine type generating sets de- 
Signed for all types of fishing boats, 
work boats, and pleasure craft. 


{ 


>» aay 


Spade Work 


The diesel’s higher thermal efficiency was proved 
many years ago... but it took the builders of Cum- 
mins Diesels to prove that diesel engine weights and 


dimensions could be brought within practicable lim- 


its. They proved it in 1932 with the original high 


speed diesel . . . proved it after 14 years of intensive 
“spade work”’ in the refinement of lubrication, cool- 
ing, metallurgy and many other aspects of design 
and construction . . . proved it by putting diesels in 
equipment and on jobs where diesels had never 
worked before. Today, you will find diesels in virtu- 
ally every automotive, industrial, and marine service 
that requires heavy-duty power .. . and if you look 
closely enough, you'll find a very large proportion 
of those diesels are Cummins Dependable Diesels. 


CUMMINS ENGINE COMPANY, INC., Columbus, Ind. 
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rather complete electrical and mechani- 
cal data were collected. The results of 
the electrical tests are shown in Table 2. 

These data indicate that the electrical 
and mechanical characteristics of the 
high slip type motor results in a mate- 
rial reduction in both the peak and aver- 
age current and power demands. These 
results are partly due to the fact that 
the mechanical characteristics of this 
type motor are ideally suited to the vary- 
ing pumping load and partly due to the 
electrical characteristics being well 
suited to this type load. A typical com- 
parative electrical characteristic curve 
for high torque normal slip, general pur- 
pose, and high slip electric motors are 
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shown in Fig. 1. A critical examination 
of these curves reveals the fact that the 
values of motor efficiency and power fac- 
tor for the high slip are high when the 
motor is operating on loads below its 
full load rating. Also, the current con- 
sumption of the high slip motor is low 
in this range. As the torque load of an 
oil well pumping unit is fluctuating, i.e., 
it varies from zero to a maximum twice 
per stroke the prime-mover is called on 
to deliver power in excess of the average 
power demand during part of the stroke, 
and during the remainder of the stroke 
the power demand is below the average 
power demand. During the periods when 
the power demand is less than the full 
load rating of the motor the high slip 
motor’s advantageous electrical charac- 
teristics tend to reduce its power and 
current consumption. 

As the high slip motor tends to shirk 
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the peak loads and permit the rotating 
masses to help carry these peak loads, 
the peak power demand placed on the 
motor is lower when pumping unit is 
driven with a high slip motor. The kine- 
tic energy given up by these rotating 
masses during this phase of the pumping 
cycle are restored during the periods of 
low power demand. These actions tend 
to make the power demand placed on 
the prime-mover more constant. The re- 
sult of this nearer constant power de- 
mand is a reduction in the peak power 
and current demands when the pump- 
ing unit is driven with a high slip motor. 
This is clearly shown by the two record- 
ing wattmeter charts shown in Fig. 2. 
As the peak current demand and cur- 
rent fluctuation is lowest with the high 
slip motor, the normal line disturbance 
is lowest with this type motor. This 
characteristic is an advantage when the 
pumping unit is powered from a small 
central generating plant. When a num- 
ber of wells are pumped from a central 
generating plant, the power peaks from 
all the wells tend to bunch together 
and at times will become synchronous. 
When they become synchronous, a high 
peak power demand is placed on the 
generating station. This high peak pow- 


FIG. 5 
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TABLE 3 
Motor Normal slip High slip 
Avg. max. polished rod load. . 5,850 5,800 
Avg. min. polished rod load. . 2,200 2,200 
Avg. polished rod hp........ 1.90 2.00 
Peak — SS eee 23,000 21,000 
Typical dynamometer card. . Fig. 3 Fig. 4 








er demand may cause a voltage drop 
sufficiently high to trip the under voltage 
controls on some of the motors. While 
the high slip motor will not prevent the 
loads from becoming synchronous, it will 
decrease the maximum power demand 
in the event the loads do become syn. 
chronous. 

It is easier to start the pumping unit 
when it is powered with a high slip 
motor due to the fact that the starting 
characteristics of the high slip motor 
are better than those of the normal slip 
motor. As the starting torque of the high 
slip motor is high, in most instances it is 
not necessary to rock the well when 
starting the pumping unit. Also, the 
starting current demand of the high slip 
motor is lower than that of the normal 
slip motor and it places less drastic cur- 
rent demands on the distribution sys- 
tem during the starting period. 

The results of an investigation of the 
loads imposed on the mechanical section 
of the pumping system are shown in 
Table 3. 

While the results of these tests do not 
reflect a reduction in the peak polished 
rod load when the pumping unit is 
powered with a high slip motor, the re- 
sults of some tests made by other in- 
vestigators do show a reduction in the 
peak load. This variation in results is to 
be expected because the _ speed-load 
characteristics of the high slip motor are 
such that it will consistently effect only 
one of the factors entering into the peak 
polished rod load. This factor is the 
polished rod acceleration. A recent in- 
vestigation of the effect of polished rod 
acceleration on well load has shown that 
polished rod acceleration is not the pre- 
dominant factor in determining the 
maximum polished road load.’ As the 
polished rod acceleration is responsible 


FIG. 6 
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‘Main Street” 
iS GOING TO SEE 
ALOT OF CHANGES 


Every City Official, Engineer and Plant and 
Factory superintendent had better be ready 
and willing to go along in a lot of new 
changes for the active days of postwar. Your 
America is going to be a pretty alive and 
progressive country. Things are going to 
happen very rapidly. 


There is one mighty big and importent 
fact that all should remember: . . . all 
progress, growth and development will ab- 
solutely depend upon an adequate and thor- 
oughly dependable supply of water. 


As after World War I, Layne is now 
swinging over to industrial and municipal 
Well Water System installation work. The 
requirements for peace time need are now 
being given special attention. The building 
of Layne high efficiency pumps is continu- 
ing without let up. Field testing and drill 
crews are up to full strength. Ready now are 
all kinds of parts, supplies and new equip- 
ment for the enlarging or the reconditioning 
of old wells. All branches of Layne service 
are ready to serve on important Water 
Supply work. 


If your needs are for more water, or if 
your present system needs service, better 
get in touch with Layne without delay. For 
late literature, catalogs, etc., address Layne 
& Bowler, Inc., General Offices, Memphis ‘8, 
Tennessee. 

Co., 


Norfolk, 
Tenn. * 


AFFILIATED COMPANIES: Layne-Arkansas 
Stuttgart, Ark. * Layne-Atlantic Co., 


Mil- 
s. . Columbus. Ohio 
* Layne-Texas Co., 
Western Co., Kansas City. Mo. * Layn 


0. of Min 
tional Water Supply Ltd., London, Ontario, Canada 





WELL WATER SYSTEMS 
DEEP WELL PUMPS 
BUILDERS OF WELL WATER SYSTEMS 





FOR INDUSTRIES AND MUNICIPALITIES 








for only a small portion of the peak 
well load, its effect on this factor is so 
small that the reduction in peak well 
load resulting from the use of the high 
slip motor could be dismissed as experi- 
mental or instrument errors. 

As the instantaneous speed of the 
pumping system is a function of the 
speed-load characteristics of the prime- 
mover, the time intervals elapsing be- 
tween the opening and closing of the 
traveling valve will not always be the 
same when the two types of motors are 
used on comparative tests. It has been 
demonstrated that this time interval is 
one of the predominating factors effect- 
ing the peak well load, as this time in- 
terval determines how the vibrations in 
the rod string combined.’ As this factor 
is highly variable and is not controllable, 
it is to be expected that some tests will 
show material reductions in peak well 
load when the high slip motor is used 
as a prime-mover and other tests will not 
show a reduction and may show an in- 
crease. 

The peak torque values shown in 
Table 3 were taken from the torque 
curves shown in Figs. 5 and 6. Fig. 5 
shows the torque when the normal slip 
motor is used and Fig. 6 shows the 
torque with the high slip motor. The well 
load torque values shown on these curves 
were obtained by determining the well 
load at intervals corresponding to con- 
stant intervals of stroke and substituting 
these values in the equation: 


7 -WXAXC 


B 


where: 
T = Torque, in-lb. 
W = Instantaneous well load, lb. 


A = Normal distance from polished 
rod to beam saddle bearing, in. 


B = Normal distance from beam sad- 
dle bearing to center line of pit- 
man, in. 

C = Normal distance from center of 
crankshaft to center line of pit- 
man, in. 

The actual torque values of the coun- 
terbalance were used to determine the 
counterweight torque values. While this 
value is not exactly correct due to the 
fact that it does not recognize the 
changes in kinetic energy by this ele- 
ment due to speed changes, the error 
introduced is one which tends to fail to 
show the maximum advantage of the 
high slip motor. In the case of the 
high slip motor, the effective counter- 
weight torque is increased at the point 
of peak torque, and thus the net peak 
torque is reduced to a value lower than 
these curves indicate. This reduction in 
peak torque is also shown by the record- 
ing wattmeter chart shown in Fig. 2. 
This phase of the investigation indicates 
that the peak load imposed on the entire 
transmission system is lowest when the 
high slip motor is used as a prime-mover. 





1. “Correlation of Polished Rod Acceleration 
and Well Load” by Kenneth N. Mills, The 
Petroleum Engineer, January, 1944. 

2. “Effects of Rod Vibration on Dynamometer 
Cards” by Kenneth N. Mills and S. E. Corry, 
The Oil Weekly, June 24, 1940. 

kkk 


THE PETROLEUM ENGINEER, November, 1944 


FOR THE DEFENSE OF DEMOCRACY 
THE BEST IS NONE T00 GOOD 








Imitated but never duplicated, the France 
ring is manufactured in three sections. The 
contacting faces form the lines of an — 
lateral triangle. As the ring is expanded o 
contracted, the sections must move in or 
out radially equal distances from the cen- 
ter of the rod to which the ring is fitted. 
This fundamental mechanical principle ac- 
counts for the efficiency, trouble-free per- 
formance and extra-long life of France 
Mi ‘tal Packing. 


After years of service, when the rings have 
become worn to such an extent that the 
sections nearly butt together, further years 
of additional service can be obtained by 
cutting off the narrow points of the three 
sections where they form a part of the 
inner circumference of the ring. The spring 
then requires adjustment so that the sec- 
tions are held to the rod with a slight 
tension. 


For installation in engines, pumps and 
compressors—under all conditions of serv- 
ice, France Full-floating Metal Packing 
means true economy in the 
long run. 
Permit France Engineers 
to analyze your packing 
7 requirements. 

Sold on 
opproval 


Satisfaction 
Guoranteed 


Write for Catalog M-3 


xt 
THE FRANCE PACKING COMPANY 


Tacony Philadelphia 35 Penna. 
Mid-Continent Representative: 
MR. J. M. FULLER, 3725 West 7th Street 
FORT WORTH, TEXAS 
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this FREE FOLIO of 






42 
Thousands of industries have solved their gasket 
problems by sending for Fel-Pro’s FREE FOLIO 
showing a wide variety of more efficient and 
longer lasting sealing materials. You'll find 
new materials, too . . . improved sealing prod- 
ucts developed and perfected through Fel-Pro’s 
war work and research ..52 actual samples, 
with scores of sealing suggestions... and 
if you don’t find what you need, consult 
Fel-Pro engineers. They 'Ildevelopa product 
just right for your special gasket problems. 
Write for your FREE FOLIO today! 
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FELT PRODUCTS MFG. CO., 1535 Carroll Ave., Chicago 7, Illinois 
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FULL HP TEST RUN (<9 
Double- Checks 
Power Output of OU 


Wisconsin ptin= (Cooled Engines 


Every 4-cylinder V-type Wisconsin Engine, as well as all single cylinder 
engines from the smallest to the largest, are put on a 4-hour test run (the 
last hour under full load), working against a specially designed water brake. 


This not only serves as an operating check on power output, but also pro- 
vides a valuable functional pre-test of every working part . . . because no 
engine is any better than its smallest individual part, nor all of the parts 
working together in perfect mechanical coordination. 


All this is important in relation to the work these engines may be called 
upon to do when powering your equipment. 


‘ISCONSIN MOTOR 


Corporateom 
MILWAUKEE WISCONSIN, U. § 
-Duty Air-Cooled Engines 





G1 FIELD DISTRIBUTOR FOR 
WISCONSIN ENGINES AND 
GAL TYPES OF OTILITY GMITS 








ENGLISH OIL FIELD 


The first official indication that oil has 
been extensively developed in England 
in war time was given when the veil was 
slightly lifted and some details made 
public regarding the output and develop. 
ment. The scene of operations is stil] a 
secret. Prospecting and drilling have 
continued intermittently in Britain since 
the end of the last war and was encour. 
aged by the Petroleum (Production) 
Act 1934. The outbreak of war gave a 
very definite impetus to these surveys, In 
1939, the output was given officially as 
238 tons a month. Today production js 
100,000 tons a year (or 26,000,000 gal.) 
from more than 230 wells. 

The total production in the war period 
has been 78,000,000 gal. of very excel. 
lent quality and capable of utilization 
as high grade lubricants, even of avia- 
tion grades and paraffin waxes. 

Coincidental with this vast increase in 
output there has been a very great in- 
crease in efficiency of methods and per- 
sonnel. Portable drilling equipment is in 
use and on occasion a complete portable 
unit has been removed from a site, re- 
assembled, and drilled 960 ft. of hole at 
a new site all within 24 hours. Producing 
wells have been completed and put into 
operation in seven days from the start of 
drilling and the period of moving heavy 
machinery from site to site has been re- 
duced to less than 12 hours. 

Some 1600 shot holes have been 
drilled in the main field covering an area 
of about 1300 square miles pipe lines run 
to a loading rack nearby and the oil goes 
by tankcar to refineries. About 1000 
workers are employed, operating on a 
24-hr. basis. To provide for this con- 
tinuous effort, canteen and hot meal fa- 
cilities are in constant use. 

The area of the principal field, a single 
continuous formation, is about two miles 
long by half a mile wide, the oil bear- 
ing strata lying at 2000 to 2500 ft. Tests 
are continuing at much lower depths, as 
low as 7000 ft. in one test, but without 
definite results. 

Indications are that the field will con- 
tinue to give oil in decreasing quantities 
for from 10 to 15 years at a minimum, 
and activities are being extended 
throughout Britain to investigate the 
further possibilities of oil production. 

At the first official visit to the site, 
Geoffrey Lloyd, secretary for petroleum, 
said that “This secret oil field came into 
operation just when we needed every ton 
of oil to carry this country through the 
crises of the war. These were supplies 
which the U-boat could never sink. The 
annual production (100,000 tons) was 
equivalent to a fleet of about 12 cross At 
lantic tankers.” 

It has been known for centuries that 
there was oil in England and survey 
work by the Anglo-Iranian Oil Company, 
Ltd., has been continuous over the last 
inter-war period. The seismic method of 
survey has been used, and has proved of 
great value in the work in progress. 
Their investigations have brought to 
light a considerable volume of informa- 
tion on geological resources in coal and 
other minerals. el 
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te. VALUABLE and regular feature of The Petroleum Engineer, the Continuous Tables, now in 
e at their seventh year of publication, were designed to save time and effort for the technician and 
cing the practical field or plant worker. The tables have proved one of the most popular and helpful 
into departments of The Petroleum Engineer. Data are presented in the simplest form available with many 
of types of information included that are best presented by curves or nomographs when three or more 
a variables must be considered simultaneously. 

The Continuous Tables have developed as a result of suggestions for new tables, direct con- 
ae tributions, and improvements to existing tables by members of the petroleum and related industries, 
area including manufacturing concerns, who are continually searching for practical information reduced 
run by computation to tabular form readily applicable to the problems daily confronting them that might 
goes otherwise necessitate a more or less tedious calculation. These contributions and suggestions from the 
1000 industry have resulted in a valuable exchange of information and data contributing to the progress 
me of the industry as a whole. 
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THIS 80°’ FOUR-HIGH CONTINUOUS HOT Fe 
STRIP MILL, installed in one of the ; 
world’s largest steel rolling plants, util- 
izes Torrington two-row tapered roller 
bearings (see cross-section) to carry 
the thrust loads encountered in the 
yperation of the back-up rolls. With 
each row employing 23 rollers 214” 
long and 2” in diameter, these bear- 
ings have a thrust load capacity of 
220,900 pounds at 100 R.P.M. Sup- 
plying the steel industry with a wide 
range of anti-friction bearings is an 
important part of the service of Tor- 
rington’s Bantam Bearings Division. 


EIN 







IRQS 








SHUTTLE CARS, built by the Joy Manufac 
turing Company, have the distinction of being 
able both to carry and unload their own 
cargoes. Designed for the rapid transfer of 
coal and other materials, these cars discharge 
their loads within a few seconds by means of 


a 32” conveyor chain that rides in the center 
of the chassis. Accompanying cross-section. 
shows the installation of Torrington Type 
NC Needle Bearings as they are employed 


in the take-up mechanism of the chain. 
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THIS MAMMOTH REVOLVING GANTRY CRANE, 
built by the American Hoist & Derrick 
Company, entrusts its multi-ton loads to 
Torrington Needle Roller Bearings, sup- 
plied by the Company’s Bantam Bearings 
ee Se Division. Combining the advantage of com- 
Ease pact design and high load capacity with 
economy, these anti-friction bearings were 
specified for installation in the wheels of 
the crane’s equalizing non-swiveling truck, 
as shown in the accompanying cross-section. 
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RIGID CONTROL in heat treatment, as in every other phase of 
manufacture, constitutes a major reason for the successful 
operation of Torrington Bearings under unusual service condi- 
tions. Several methods of heat treatment are employed depending 
upon the ultimate use of the bearings. Bearing materials are also 
selected to render the maximum service for the installation 
conditions. Thus, both heat treatments and materials are carefully 
engineered to best meet customer requirements. 








Torrincron BEARINGS 


STRAIGHT ROLLER » TAPERED ROLLER + NEEDLE - BALL 
THE TORRINGTON COMPANY + BANTAM BEARINGS DIVISION 





SOUTH BEND 21, INDIANA 
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Sheet 5 
Tue PETROLEUM ENGINEER’s Continuous TABLES (INSTALLMENT No. 89) P 721.9 
HYDROCARBON AZEOTROPES 
OLEFINS 
ETHYLENE 2-METHYL BUTENE-| 
(—103.9°C.) | ‘(32.0°C.) 
- i. ale Boiling Azeotropic ae > (Methylethylethylene) 
point of tempera- Azeotropic Refer- ——_ Belting Aseetzepic. “| 
ee ee ee atte Asarpic Ree | 
Sulphur dionide (liq ) -10.0 No 9 [ Name of entrainer °C.760 mm. °C.760mm. wt. % H.C. number | 
Sulphur dioxide. ...... --10.0 Min. “s 13 
Ethylene oxide........ 10.7 Min. ” 13 
PROPYLENE Methyl formate....... 31.5 Min. ss 13 
(—47.0°C.) 
Sulphur dioxide (liq.).. -10.0 No Sei > ISOPRENE | ' 
7 (34.3°C.) 
Methyl formate... ... 31.9 22.5 50 2 | 
BUTENE:| Ethyl ether........ 34.6 33.2 52 
TE 1-0 J Ethyl bromide. ....... 38.4 32.0 >65 1 
Anhvdrous ammonia Dimethoxymethane.... 42.3 33.0 J 
Re ey -~33.4 Min. - 12 Methyl alcohol........ 64.7 29.5 a 2 
" Sulphur dioxide. ...... -10.0 -16.0 - 10 Ethyl alcohol. ........ 78.3 32.7 97 2 
ee ow — eee -10.0 Min. - 11 
ulphur dioxide. ...... -10.0 -19.0 i 13 7 | 
= Methylamine......... 6.5 Min. 12 FENTENE 2 | 
gs Ethylene oxide... .. . 10.7 Min. ? 13 — 9 ee sees ak 
~i Methyl formate....... 31.5 Min. “ 13 Sulphur dioxide. ...... -10.0 Min. - 13 
th Ethylene oxide........ 10.7 = Min. 2 13 | 
re : Methyl formate. ...... 31.5 Min. . 13 | 
of ISOBUTYLENE 
k, SS . | 2-METHYL BUTENE-2 
- Sulphur dioxide... .... -10.0 -14.0 a 10 (37.2°C.) 
Sulphur dioxide. ...... ~-10.0 Min. an 11 (Trimethylethylene) 
Sulphur dioxide. ...... —10.0 17.5 - 13 eee mae. oc aa = : 
Ethylene oxide........ . 10.7 Min. - 13 Sulphur dioxide. ...... -10.0 Min. 1S | 
Methyl formate....... 31.5 Min.* .. 13 Ethylene oxide........ 10.7 Min. q 13 
: Methyl formate. ...... 31.8 24.3 46 1 
ae aaa 34.6 34.2 12 1 
thyl mercaptan...... 36.2 32.9 40 1 
ati pe thei beoie........ 38.4 35.2 40 i 
i a... Dichloromethane... . .. 41.5 36.9 >88 1 
Sulphur dioxide. ..... -10.0 -14.0 - 10 es ne Ee 42.3 35.3 27 1 
Sulphur dioxide... .... 10.0 -16.0 7 13 Methyl iodide......... 42.6 No . 1 
Ethylene oxide........ 10.7 Min. ; 13 Carbon disulphide. ... . 46.3 36.5 83 I 
Methyl formate....... 31.5 Min. s 13 n-Propylamine........ 49.7 32.0 68 2 
Ethyl formate......... 54.2 35.0 70 1 
Ethyl formate......... 54.2 No Le 1 
BUTENE-2-cis. Methyl acetate........ 57.0 No 1 
(3.7°C.) Chloroform........... 61.2 No y: 1 
- pote, aay Methyl alcohol... 64.8 31.8 93.3 3 
Sulphur dioxide. ..... -10.0 -13.0 10 Propyl mercaptan..... 67.5 No 1 
Sulphur dioxide....... 10.0 16.0 13 Ethyl aleohol......... 78.3 35.3 96 2 
Ethylene oxide...... » sez Min. 13 Ethvl aleohol........ 78.3 No 1 
Methyl formate....... 31.5 Min. 13 Isopropyl aleohol...... 82.5 No 1 
‘ cen acid a he oy = 89.5 
of sovaleric acid........ vi oO 
ful 3-M ETHYL GUTENS- 1 
di e+ a 3-METHYL-I, 2-BUTADIENE 
™ St Iphur dio le ae 10.0 Min 13 — 
Iso Sulphur dioxide. ...... ~10. Min. a : PRE Es - nee 
ion Ethylene oxide........ 10.7 Min. 13 Methyl formate....... 31.9 26.5 32 2 
lly Ethyl nitrite.......... 17.3 <14.0 »>30 1 Ethyl ether........... 34.6 No +s! I 
Methyl formate....... 31.8 14.0 62 1 Ethyl bromide........ 38.4 36.0 igs | 
Methylal...... Ss annes 42.3 No . 1 Methyl alcohol........ 64.7 35.0 90 . 
Methyl alcohol. 64.8 19.8 97 2 Ethyl alcohol. ........ 78.3 39.0 od 2 
-= | Ethyl alcohol......... 78.3 21.9 98 2 
| Formic acid........... 100.8 22.2 98 i 1, 5-HEXADIENE | 
. (60.1°C.) | 
% Methyl formate....... 31.8 No a 1 
PENT ENE Ethyl ether........... 34.6 No l 
ao A ae Oe —__.— Ethyl bromide........ 38.4 No I 
rie ( \ Sulphur dioxide....... -10.0, Min. - 13 t-Butyl chloride....... 51.6 No 1 
fi. Ethylene oxide........ 10.7. Min. 7 13. + Ethylformate......... 54.2 45.2 42 2 
Methyl formate. ...... 31.5 Min. é 13 (Continued) | 
7 Literature references and explanation of azeotropic data are on sheet 1—P 721.9. 
2 - —_—_ ——> ___ i 
= 
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| AS ge EE ee 


One of the many G-R Bentube Section 
installations on the new Tennessee 
Gas and Transmission Co. pipe line. 


NEWS FLASH...’ All gas coolers and all jacket 
water coolers on the new Tennessee Gas and 


Transmission Co. natural gas pipe line are G-R 
BENTUBE SECTIONS.” 


Thus, another pipe line joins the long list of 
BENTUBE SECTION users. These famous scale- 
shedding units are now being used as coolers 
by natural gas pipe line companies handling 
the enormous total capacity of more than 
4,500,000,000 cubic feet of natural gas per day. 


In addition, BENTUBE SECTIONS are widely 
used as atmospheric and submerged condens- 
ers and coolers in refineries, natural gasoline 
plants, and chemical process plants all over 
the country. Bulletin 1601, describing these units 
in detail, will be sent on request. 


GRISCOM-RUSSELL i 
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UNIVERSAL SAYBOLT SECONDS AT 100°F. 





§ § 8 3888 
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THe PeTroteum ENGINEER’s Continuous Tastes (InstattMentT No. 89) P 216.131. 
CHART FOR VISCOSITY - GRAVITY CONSTANT - 
GRAVITY-DEGREES A.P.I. . 
40 39 3837 36 35 34 33 32 31 30 29 26 27 26 25 24 23 22 21 20 19 18 17 +16 15 14 

9000 
| @000 
| 7000 
| 6000 
LINES OF EQUAL “GRAVITY CONS 
— 0.74 0.75 076 0.77 0.78 0.79 0.60 3 0.82 0.84 O86 0.87 0.68 0.89 

3000 






0.83 0.64 085 0866 087 0.868 0869 0.90 0.91 092 093 0.94 


0.90 os 0.92 0.93 0.94 0.95 096 0.97 


SPECIFIC GRAVITY AT 60°F. 


The viscosity-gravity constant is an arbitrary nu- 
merical value calculated from the Saybolt viscosity 
and gravity. It is a classification denoting the paraf- 
finicity or naphthenicity of an oil. The viscosity-gravity 
constant is “low” for paraffinic oils (0.8) and “high” 
(0.9) for naphthenic oils. 

To obtain the viscosity-gravity constant by the use 
of the chart, locate the gravity along the bottom of the 


—Chart by courtesy Universal Oil Products Company. 


chart corresponding to the gravity of the sample. Align 
the viscosity obtained with the one along the left side 
of the chart. Find the point of intersection of the 
straight lines from these points. Take the diagonal line 
closest to this point and read its number. That number 
plus or minus the interpolated distance from or to the 
next line gives you the approximate viscosity-gravity 
constant. 
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Approx. BTU 
Pressure | Transferred 
Ibs. sq.in.| per Hour 





Outlet 
Temp. Temp.° 





90°F | 282°F | 350 |12,800,000 





hn 


550°F | 215°F | 20 12,800,000 





























8 SECTIONS IN PARALLEL...4 IN SERIES 
TRANSFER 12,800,000 B.T. U. PER HOUR 


@ Brown Fintube Sectional Heat Exchangers 
have proved their economy and efficiency under 
an extremely wide variety of duties. They 
frequently offer many advantages over bundle 
type exchangers, even when quite considerable 
amounts of heat are to be transferred. These advan- 
tages include,— great flexibility and high salvage 
of existing equipment in rearranging to meet 
changed conditions. Also, with a minimum invest- 
ment in just a few standby sections, one group 
after another of the service sections can be taken 
off line, inspected, cleaned and repaired if 


+ . * . . . 
necessary while still maintaining full, continuous, 
uninterrupted operation. 


Investigate thoroughly, the advantages of 
Brown Fintube Sectional Heat Exchangers for 
every jheat transfer service. They will give you, 
not only all the advantages inherent in the sec- 
tional design,— but in addition many exclusive 
advantages that are available only in Brown Fin- 
tube construction. Prices, recommendations, and 
fully descriptive literature sent promptly. Send 
for the complete story today. 


m BROWN FINTUBE ~. . 


125 FILBERT STREET © ELYRIA, OHIO 


Me 
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° Sheet 6 
THE PETROLEUM ENGINEER’s ConTINUOUS TABLES (INSTALLMENT No. 89) P 721.9 
. HYDROCARBON AZEOTROPES 
= 
OLEFINS—Continued 
|, 5-HEXADIENE—Continued 1, 3-HEXADIENE 
= (60.1°C.) ° (80.8°C.) 
Boiling — Azeotropie . Boiling § Axzeotropic 
{ point »f tempera-! Azeotropic Refer- pointof  tempera- Azeotropic Refer 
; entrainer, ture, composition, ence entrainer, ture, composition, ence 
_ Name of entrainer °C.760 mm. C.760mm, wt. % H.C. number Name of entrainer °C.760mm. °C.760mm, wt. % H.C. number 
Ethyl formate......... 54.2 47.7 40 1 Formic acid........... 100.7 71.0 30 1 
DI cc evcavean 56.2 47.5 53 1 Acetic acid........... 118.5 No ai 1 
ee 56.2 54.5 40. 1 HEXENE 
Methyl acetate........ 57.0 51.0 40 2 (82.8°C.) 
sie.” “. a ee a | Formic acid........... 100.7. 71.5 31.6 1 
Chloroform. eres * 612 55.0 i 9 Acetic acid........... 118.5 82.0 2 1 
thylpropyl ether..... 63.6 <60.0 <95 1 -HEXADI 
Methyl alcohol........ 64.7 47.1 7.5 2 5 pogrorny YNE 
Ethyl alcohol......... 78.3 53.5 87 1 
| Isopropyl alcohol...... 82.4 55.8 89 2 Methyl alcohol........ 64.8 47.1 75.9 3 
| Formic acid........... 100.8 54.0 a 1 Ethyl alcohol......... 78.3 53.5 86.4 3 
| CYCLIC OLEFINS 
| i 
|, 3-CYCLOHEXADIENE oc «PINENE 
| (80.5°C.) i _(155.8°C.) = 
| Acetone.............. 56.3 56.1 . 2 ee 64.7 64.5 5 1 
. ' ss er 78.3 ee vl 1 
| Methyl alcohol........ 64.8 56.4 61.2 3 n-Propanol........... 97.2 71 1-2 1 
| Methyl borate........ 68.7 No l Formic acid........... 100.7 118.2 1501 
| Isobutyl chloride...... 68.9 No 1 nana a a oe 107.8 k. i 
: me 7 n-Butanol............ : ; , 
— SE. . ig - oa : Acetic acid........... 118.5 117.2 17 2 
thy! acetate......... 7.2 12.8 o Isoamyl alcohol... .... 131.8° 130.0 20 1 
Ethyl alcohol. ........ 78.3 66.7 65.8 3 » n-Propyl isobutyrate... 134.0 No aS 1 
Methylethyl ketone.... 79.6 * 73 60 1 ——— we Mink data | = 41.5 
/ ~ soamyl acetate....... ; 0 as 
rete _— ese =. 7 p =e 3 Propy inen...... 143.0 No 7 i 
| t-Buty alco a 82. 73. 3 3 Ethyl chloroacetate.... 143.5 No - 1 
| Ethyl nitrate.......... ‘87.7 76 >60 1 Methyl lactate........ 144.8 144.2 10 1 
| Allyl aleohol.......... 97.0 75.9 79.2 3 ee op ee ? ~ r* 15 
sobutyl isobutyrate: . . 3° o is 
| B-Propyl alcohol. ...... v2 81 8 * feee........... 148.3 146.0 30 
Formic acid........... 100.8 71 70 1 Amyl acetate......... 149.0 148.0 25 1 
Dimethylethyl carbinol. 102.0 79.7 85 2 Anisol.:.............. 158.9- 150.5 44 1 
Isobutyl alcohol....... 107.9 79.4 88.2 3 oe oe _ a ae =: +e aS ? 
& F NY yl lactate......... 55. P ¢ 
: te ' “ee ek — -~ . rab isovalerate... 155.7 144.0 47 1 | 
Acetic acid........... 118.5 No 1 Cyclo exanone........ 155.8 149.8 60 1 
Bromobenzene........ 156.1 153.4 50 1 
Se nf om tai alas oy 151.0 45 l 
sobutyl butyrate..... 156.8 153.0 50 1 
aie ‘er. Trichlsrohydrin anes 158.0 154.5 50 1 
— — Ethyl bromoacetate.... 158.2 152.5 54 ] 
Methyl acetate........ 57.0 No - 1 Isoamyl propionate.... 160.3 154.0 75 1 
Methyl alcohol........ 64.8 55.9 51.4 3 Cyclohexanol......... 160.7 149.9 64.5 1 
Carbon tetrachloride... 76.8 No i 1 ll er 161.5 153.0 © 1 
Ethyl acetate......... 77.2 73.5 >15 1 ee 161.5 143.4 62 2 
Ethyl alcohol... .. ‘ese ce see 66.7 64.6 3 Pentachloroethane.... . 162.0 162.2(max.) 5 2 | 
Methyl propionate. .... 79.9 75.5 - 1 Methyl Oxalate. ...... 163.3 144.1 61 1 
Isopropyl alcohol... . .. 82.4 71 63.9 3 Butyric acid.......... 163.5 152.0 75 1 
t-Butyl alcohol........ 82.6 73.7 61.9 3 Ethyl silicate......... 165.0 149.0 65 1 | 
Dichloroethylene. ..... 83.7 No “a 1 Butyl butyrate........ 166.4 No 1 
Thiophene............ 84.0 <82.5 <85 2 Ethyl caproate........ 167.8 No l 
Trichloroethylene...... 86.9 No oa 1 Methyl acetoacetate... 169.5 150.5 63 1 
Dichlorobromomethane. 90.2 82.0 1 . |e 170.5 No l 
Propyl ether.......... 90.6 No 7” 1 Isobutyl isovalerate.... 171.4 No l 
Allyl aleohol.......... 97.0 76.3 78.2 3 Methyl n-hexyl ketone. 172.9 No ” 1 
n-Propyl alcohol....... 97.2 76.6 77.8 3 «-Dichlorohydrin.... 174.5 152.0 85 l 
Formic acid........... 100.8 71.5 69 Z Isovaleric acid........ 176.5 154.2 89 1 
Dimethylethyl carbinol. 102.0 80.5 ws 1 2-Octanol............. 178.7 No 1 
Isobutyl alcohol....... 107.9 80.5 85.7 3 Ethyl acetoacetate..... 180.7 153.4 78 1 | 
n-Butyl alcohol... .... 116.9 82.5 me 1 Methyl malonate... ... 181.4 151.5 78 2 (Cf 
Acetic acid........... 118.5 81.8 93.5 1 (Continued) 
Literature references and explanation of azeotropic data are on sheet 1—P 721.9. 
| deh” oe tk ee — 
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YOU WOULDNT PUT 


A STRAIT JACKET 


On AN Arerotbar 


Any aerial acrobat dressed in a strait jacket 
would probably break his neck. The wires and 
strands of non-preformed wire rope are virtu- 
ally in a strait jacket—locked in position and 
under constant stress—with the result that the 
rope doesn’t perform as well as Hazard LAy-set 
which is preformed at the mill and entirely re- 
lieved of stresses and strains. LAY-SET Pre- 


formed Wire Rope gives you greater dollar value 
because it requires no seizing when cut; it resists 
kinking and whipping; it is easier to splice, faster 
to reeve and safer to handle. Since it has high 
fatigue resistance, it wears longer. 

Hazard tay-set Preformed Wire Rope is “in 
the service” on countless jobs for the Armed 
Forces where it is proving its many advantages. 


HAZARD WIRE ROPE DIVISION - Wilkes-Barre, Pa., Chicago, Pittsburgh, Fort Worth, 
Houston, Wichita, San Francisco, Denver, Los Angeles ¢ Distributors in all important oil field centers 
AMERICAN CHAIN & CABLE COMPANY, INC. - BRIDGEPORT, CONNECTICUT 


nazaro LAY-SET 
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Tue PerroLeum ENnGINEER’s Continuous TasBLeEs (INSTALLMENT No. 89) 


P 519.500.1 











THEORETICAL HYDRAULIC HORSEPOWER TO LIFT FLUID 





10 


800 


700 


o 
8 


350 LBS./BBL. — SP. GR. OF 1.0 


BARRELS PER DAY IN TANK 





Example: 400 bbl. per day of oil, sp. gr. 0.832 
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w 
L=) 
CORRECTED HYDRAULIC HORSE-POWER LOAD 


S 


80 


mis $O 
40 70 
HORSE-POWER LOAD 


and__ tance is 2000 ft. Corrected hydraulic horsepower for 


\ 7600 bbl. per day of water, sp. gr. 1.04. Actual lift dis- oil is 4.72.and for water 117.50. Total 122.22. 


—Chart by courtesy Kobe, Incorporated, 
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by equipping your 
slush pumps with all 


MISSION SLUSH PUMP PARTS 


MISSION Fluid End PISTONS 

GIVE YOU -EXTRA LONG SERVICE because 
of the extremely long, trouble-free piston rubber 
life. These rubbers are usually giving good service 
long after ordinary pistons have worn out due to: 
1, the combination of tough rubber compound and 
advanced design; 2, the large wiping surface and 
positive seal, assuring longer life for rubbers. 
Other advantages accruing from this principle are 
longer liner life, more fluid per stroke, and more 
hole per hour. 


Replaceable Rubbers Reduce Piston Renewal 
Cost—When after a long, uninterrupted run, the 
rubbers are finally worn out, the piston is renewed 













USE ALL 


MISSION PUMP PARTS 
VALVES, PISTONS, RODS AND 
GLAND PACKINGS 
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at much less than its original cost by simply in- 
stalling new piston rubbers on the old body. These 
rubbers are easily replaced at the rig without re- 
moving the piston from the rod. 


MISSION PISTON RODS 

. . . have been the choice of leading operators 
all over the world for years. The excellent wearing 
qualities of the file-hard surface is due to Mission’s 
special combination of heat treatment and rod 
material. These rods combine a core tensile 
strength of over 120,000 pounds per sq. in. with 
exceptionally high ductility. This combination of 
strength and toughness gives maximum protection 
against rod breakage. 





HUMBLE ROAD HOUSTON, TEXAS 
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Sheet 7 
THE PETROLEUM ENGINEER'S ConTINuoUS TABLES (INSTALLMENT No. 89) P 721.9 
\ HYDROCARBON AZEOTROPES 
CYCLIC OLEFINS—Continued . 
o -PINENE—Continued B-PINENE 
(155.8°C.) (164°C.) 
Boiling Azeotropic Oe . Boiling Azeotropic - 
point of tempera- Azeotropic Refer- point of tempera- Azeotropic Refer- 
entrainer, ture, wee HC ence entrainer, ture, composition, ence 
Name of entrainer °C.760 mm. °C.760 mm. wt. o Hi. C. _bumber Name of entrainer *C. 760 mm. °C.760 mm. wt. % H.C. number 
Phenol.......... ".... 181.5 152.8 81 1 Propionic acid........ 140.7 139.0 24 1 
o -Dichlorohydrin .... 183.0 No l Chloracetal........... 157.4. 156.2 23 1 
Aniline Pease cok easless 184.4 155.3 85 1 p-Chloro toluene. . 161.3 160.2 » 1 
Ethyl oxalate......... 185.6 154.8 80 2 eer 161.5 146.3 50 1 
Monochloroacetic acid. 189.4 152.0 ve 2 Pentachloroethane..... 162.0 166.0 58 2 
Isobutyl carbonate.... 190.3 No es 1 Methyl oxalate........ 163.3 147.1 49 1 
5 a ase 190.8 No i 1 n-Butyric acid........ 163.5 158.0 <62 . | 
Nn succinate...... 195.5 155.5 90 1 Butyl isovalerate...... 177.6 No - 1 
ea de dina de 197.4 149.5 81.5 2 Benzaldehyde......... 179.2 162.0 75 1 | 
Ethyl malonate....... 199.2 No Ne 1 Ethyl acetoacetate. .... 180.7 159.5 65 1 
Benzyl alcohol........ 205.5 No 1 Methyl malonate...... 181.5 158.0 72 1 
Propyl oxalate........ 212.0 No ” 1 | RRE EREES 181.5 159.0 75 1 
Acetamide............ 221.2 152.5 87 2 IESE OEE 190.8 No ie 1 
CAMPHENE METHENE 
(158°C.) (170.8°C.) 
Formic acid...... ». 400.7 No sic | A ee poo et fee re ag =. ‘ - : 
Acetic acid........... 118.5 118.2 3 2 ethyl oxalate........ 164. 
ae — binol 131 . 130.4 23 eo Methyl acetoacetate... 169.5 160.0 48 1 
0 phe ~ gua 4 ” . Benzyl chloride........ 179.4 No i l 
Amyl alcohol. ........ 131.8 No I Methyl malonate... ... 181.5 164.0 63 1 
Propionic acid........ 140.9 137.7 36 1 Ses 6 a esa cece 181.5 164.0 67 1 
Isoamyl acetate.:..... 142.1 No l 
Bromoform Pa mate death 148.3 147.5 l o- -TERPINENE (p- -MENTHADIENE-|1, 3) 
| 2 ieee 153.9 152.7 2: ] 173.3°C.) 
Isobutyric acid......°. 154.4 148.1 45 1 Senteaieds tetenade 156.8 N ae 
Ethyl lactate......... 155.0 149.0 35 l on aan | 457.4 No - 1 
n-Propyl isovalerate... 155.7 145.0 35 2 a aieenes + = 7 . 4 1 
, cc; foo 159:6 42 - Methyl oxalate........ : 0 1 
Cycanennniene 7 : = Isobutyl isovalerate.... 171.4 170.5 35 1 
Bromobenzene........ 156.1 155.0 - l Propyl lactate......... 171.7 164.0 50 l 
Isobutyl butyrate... .. 156.8 153.0 37 |. Methyl malonate... -.. 181.5 167.0 55 
| Trichlorohydrin....... 158.0 156.0 1 Ethyl oxalate......... 185.7 170.5 70 1 
| Ethyl bromoacetate.... 158.2 154.0 7 I 
| Isoamyl propionate.... 160.3 155.5 50 1 
@yclohexanol......... 160.7 153.0 65 | CA or? piensa) 
Furfural.............. 161.5 146.8 60 2 = So 
n-Butyric acid........ 162.5 152.3 73 Panis seid teenies a.’ ae . 
Methyl oxalate........ 163.3 145.0 60 1‘ Tsobutyric acid........ 154.4 151.0 22 1 
Ethyl silicate ae asaiing 165.0 150.0 63 1 EE 156.8 155.5 21 2 
Ethyl caproate........ 167.8 159.0 85 1 at eae vee eeees oo - = r ~ 5 
a name. 9.9 Ie 86 | Methyl oxalate........ 163.3 156.7 25 1 
o -Dichlorohydrin.... 174.5 154.0 80 l n-Butyric acid........ 163.5 160.8 45 1 
Isovaleric acid. ....... 176.5 156.7 89 1 Butyl butyrate........ 166.4 No .- 1 
Butyl isovalerate.... .. 177.6 No l an emma og = 35 
Isoamyl butyrate...... 178.5 No... 1 gobutyl isovalerste... 171.4 No | 
Benzaldehyde......... 179.2 158.5 85 1 Propyl lactate......... 171.7 166.4 37 1 
Ethyl acetoacetate..... 180.4 156.2 70 2 Isoamyl ether......... 172.7 No i 1 
Methyl malonate... ... 181.5 154.6 74 2 Methyl] n-hexyl ketone. 172.9 170.5 45 1 
I aa eae iiwca’enses 181.5 155.0 7 l «-Dichlorhydrin..... . 74.5 165.8 57 1 
Dichlorohydrin........ 183.0 156.0 75 2 o-Chlorophenol........ 175.5 175.0 ro l 
| RE ere 184.4 157.5 87 2 Eucalyptol........... 176.3 No ” 1 
Ethyl oxalate......... 185.6 158.5 84 2 Isovaleric acid........ 176.5 168.9 59 1 | 
Monochloroacetic acid. 189.4 154.7 85 2 Buty] isovalerate...... 177.6 176.0 45 1 
Isobutyl carbonate.... 190.3 No a 1 Ethyl «-bromoiso- 5 
GS chee ees 191.1 No 1 butyrate........... 178.0 174.0 55 1 
Phenyl acetate........ 195.7 No - 1 Isoamyl a. fcwes 178.6 174.0 53 ] 
Methyl succinate...... 195.5 159.0 90 l 2-Octanol. . .... 178.7 174.4 65 l 
Ethyl malonate....... 199.2 No - l Benzaldehyde. ei asd sole 179.2 171.2 57 1 
’ Acetamide............ 221.2 156.0 85 2 Benzyl chloride... .... 179.4 174.8 54 1 
Propionamide......... 222.1 156.4 90 2 (Continued) 
Literature references and explanation of azeotropic data are on sheet 1—P 721.9. 
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There are no mechanical complications in a Nash Compressor. 


A single moving element, a round rotor, with shrouded blades, 
forming a series of buckets, revolves freely in an elliptical casing 
containing any low viscosity liquid. This liquid, carried with the 
rotor, follows the elliptical contour of the casing. 

The moving liquid therefore recedes from the rotor buckets at 
the wide part of the ellipse, permitting the buckets to fill with 
gas from the stationary Inlet Ports. As the casing narrows, the 
liquid is forced back into the rotor buckets, compressing the gas, 
and delivering it through the fixed Outlet Ports. 

Nash Compressors produce 75 lbs. pressure in a single stage, 
with capacities to 6 million cu. ft. per day in a single structure. 
Since compression is secured by an entirely different principle, 
gas pumping problems difficult with ordinary pumps are often 
handled easily in a Nash. 

Nash simplicity means low maintenance cost, with original 
pump performance constant over long periods. Data on these 
pumps sent immediately on request. 


NAS 
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No internal wearing parts. 
No valves, pistons, oF vanes. 
No internal lubrication. 
Low maintenance cost. 
Saves floor space. 


Desired delivery temperature 
automatically maintained. 


Slugs of liquid entering pump 
will do no harm. 


75 pounds in a single stage. 
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ENGINEERING COMPANY 
323 WILSON, SO. NORWALK, CONN. 
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Tue Perroteum ENGINEER’s Continuous TaBLEs (INSTALLMENT No. 89) 
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A.P.1. external upset tubing 





| PRESSURE DROP IN 2-IN. EXTERNAL UPSET TUBING 








10. é 
Pressure Drop—tb. per sq. in. per 1000 ft.—Multiply by specific gravity 











50 100 


—Chart by courtesy Kobe, Incorporated. 
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Tri-Sure News 





~ 30 ROCKEFELLER PLAZA, NEW YORK, NEW YORK - 











The Sentinel 
That Nothing Can Pass 


In the four corners of the world, 

On guard-duty day and night, 

Tri-Sure Closures protect the fuel 

In the fight for Freedom’s light. 

Out there, they guard those drums 
of oil 

For the weapons our boys use, 

And safeguard planes and tanks 
and jeeps 

‘Their cargoes and their crews. 

There’s no seepage, there’s no 
leakage 

When these closures guard the fuel, 

For the seal, flange and plug 


(4 $100.00 War Bond will be 
given for the best last line) 











ares 





WIN fs 3100 WAR BOND -_ Can you think of a last line 


for the verse above? A prize of a $100 War Bond will be given for the best 
line suggested. Try a few now — and send in as many as you wish. Print or 
type your name and address and mail to Contest Editor, American Flange 
& Manufacturing Co. Inc., 30 Rockefeller Plaza, New York 20, N. Y., to 
arrive not later than November 30, 1944. Decision of judges is final. All 
submissions become the property of American Flange & Manufacturing Co. 
Inc. No employees of this company or its subsidiaries are eligible to compete. 





AMERICAN FLANGE & MANUFACTURING COMPANY INCORPORATED 
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TRI-SURE PRODUCTS LIMITED, ST. CATHARINES, ONTARIO, CANADA 
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Sheet 8 
THE PETROLEUM ENGINEER'S Continuous TABLES (INSTALLMENT No. 89) P 721.9 
) | HYDROCARBON AZEOTROPES 
; } \ = 
CYCLIC OLEFINS—Continued 
CARVENE—Continued THYMENE—Continued 
(Limonene) (177.9°C.) (179.7°C.) 
Boiling Azeotropic Boiling Azeotropic 
| point of tempera- Azeotropic Refer- point of  tempera- Azeotropic Refer- 
| entrainer, ture, compesition, ence entrainer, ture, composition, ence 
Name of entrainer °C.760 mm. °C.760mm. wt. % H.C. number Name of entrainer °C.760 mm. °C.760 mm. wt. % H.C. number 
Ethyl acetoacetate. .... 180.7 169.0 57 1 I iickad cies + eqn 191.9 178.5 “74 1 
Methyl malonate...... 181.5 - 169.0 56 1 Phenyl acetate........ 195.7 179.3 82 2 
a PI 181.5 169.0 60 1 Methyl succinate...... 196.4 178.2 «+ 68 2 
o-Bromotoluene....... 181.8 177.3. 83 1 cd aivan eas oxi 201.7 No - 1 
Isobutyl lactate....... 182.2 172.5 60 1 a meese tooo as A ‘ ; 
hlorhydrin...... 183. P 1 nzyl alcohol........ . . 
fick . = _— ee 184.4 1714 él. . 1 n-Caproic acid........ 205.2 179.0 97 2 
Ethyl oxalate......... 185.0 172.2 59 1 fe eee 291.0 179.6 99 2 
i one Seema _s = ay 1 
p-Bromotoluene....... 0 0 oi 1 " t 
Chloroacetic acid... ... 186.5 167.8 66 1 V -TERPINENE (p-MEN ¥ HADIENE 1, 4) 
Methyl sulfate........ 188.4 173.0 is 1 > | 
Isobutyl carbonate.... 190.3 No - 1 Clyclohexanol......... 160.7 159.8 - 1 | 
“eae 190.8 175.4 75 . 1 Methy! oxalate. . 164.2 159.0 22 1 
Isoamyl isovalerate.... 192.7 vo a 1 POEs cece ccscsces 170.5 No nie 1 
Dimethyl aniline. ..... 194.1 174.0 73 1 Methyl n-hexyl ketone. 172.9 171.7 35 1 
Methyl succinate... ... 195.0 0 i 1 ewe ar 173.4 No = 1 
Phenyl acetate........ 195.7 177.5 93 2 myl butyrate... . ... 178.5 177.5 43 1 
Trichloroacetic acid.... 196.0 171.0 - 1 —— dehyde......... 179.2 173.0 52 1 | 
Methyl aniline........ 196.1 174.5 87 1 Ethyl paaianantate ean 180.7 171.0 49 1 
Methyl succinate... ... 196.4 175.5 74 2 Methyl malonate...... 181.5 168.0 52 1 
Ethylene glycol....... 197.4 163.0 79 1 Pac ktke owas de 181.5 171.5 57, 1 
Ethyl malonate....... 198.6 177.5 90 2 o-Bromotoluene....... 181.8 178.5 60 1 
Se 199.0 No hy 1 Ethyl oxalate......... 185.7 173.5 55 2 
Methyl benzoate...... 199.5 vo - 1 Monochloroacetic acid. 189.4 170.0 a 2 
ESE 201.8 177.7 99 1 SE 190.8 178.0 73 1 
a ee 202.2 No wf 1 Isoamyl isovalerate.... 192.7 No im 1 
‘ il Benzyl formate........ 202.3 No oa 1 Methyl succinate... ... 195.4 178.0 68 2 
Caproic acid.......... 205.2 177.0 95 2 Phenyl acetate........ 195.7 180.3 85 2 
Benzyl alcohol........ 205.5 176.3 89 1 Ethyl malonate....... 198.6 178.0 78 2 
Propyl oxalate........ 212.0 No ses 1 Methyl or ag Barecaik 199.5 No 1 
Ethyl succinate....... 217.3 No a 1 Benzyl formate........ 202.3 No 1 
Acetamide............ 221.2 169.2 84 2 Benzyl acetate........ 215.5 No 1 
Pe 291.0 177.2 99 2 Ethyl succinate....... 217.3 No 1 
THYMENE TERPINOLENE (p-MENTHADIENE-|, 4{8) } 
(179.7°C.) ’ (185.2°C.) 
Isobutyric acid........ 154.4 154.0 - 2 + a 161.5 160.3 20 1 
I kone 0-2 161.5 158.5 28 2 Methy] oxalate. . . 164.2 160.0 10 1 
n-Butyric acid... ..... 162.5 160.5 32 1 Isobntyl isovalerate.... 171.4 No ig 4 
Isovaleric acid........ 176.5 170.5 44 1 Isoamyl butyrate...... 178.5 No ~ 1 
Methyl malonate...... 181.4 169.0 50 2 Methyl malonate...... 181.5 171.0 38 1 | 
I Risicns sane sak 182.2 172.3 60 1 Ethyl oxalate......... 185.7 175.0 50 1 | 
Se 184.4 173.5 59 2 Methyl succinate... ... 195.5 180.0 64 Y 
AROMATICS 
BENZENE BENZENE—Continued 
(80.2°C.) . (80.2°C.) 
Ethyl ether........... 34.6 No 4 Butyl nitrite.......... 77.8 . No - 1 
Ethyl bromide........ 38.4 No 4 Ethyl alcohol. ./...... 78.3 68.2 32.4 1 
Carbon —-- hee 46.3 No 4 Methylethyl ketone.... 79.6 78.4 37.5 3 
Ethyl formate. . . 654.2 No 1 Methyl — an 79.9 77.5 48 1 
(ae 56.2 No 4 n-Propyl formate... ... 80.8 72.0 52.1 3 
Methy] acetate. . 57.0 No 4 xe pe alcohol... ... 82.4 72.0 66.7 3 
Chloroform........... 61.2 No a 4 t-Butyl alcohol........ 82.6 74.0 63.6 3 
Methyl alcohol........ 64.8 58.4 39.4 3 Ethylene chloride. .... . 83.7 No “He 4 
Methyl borate........ 68.7 No af 1 Diochloroethylene. .. . . 83.7 No 1 
Isobutyl chloride... .. . 68.9 No 1 a, = <—es eee 84.0 No 1 
py! bromide....... 71.0 No 1 Ethy! nitrate. . 87.7 80.1 85 1 
Ethyl iodide.......... 72.3 No 4 Isobutyl m 88.0 No 1 
( Butyraldehyde........ 75.7 No js 15 Dichlorobromomethane. 90.2 No 1 
f Carbon tetrachloride... 76.8 kee ‘i 4 Methyl carbonate..... 90.4 77.5 74 1 
P Ethyl acetate......... 77.2 77.0 6 1 (Continued) 
Literature references and explanation of azeotropic data are on sheet 1—P 721.9. 
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© A NATION'S THANKS to the men of the 


petroleum industry for meeting and continuing 
to beat the wartime task of producing petroleum. 
mesibente in record-shattering volume. 

And an orchid or two to the engineers who 
designed Hyatt Roller Bearings into the equip- 
ment whose dependable performance enables 


the industry to meet the nation’s demands. 


WYATT * 


There is a size and 

type of Hyatt Roller 
Bearing for every appli- 
cation. Further infor- 
mation on any type for 
your specific purpose 
gladly furnished. 





HYATT BEARINGS DIVISION - GENERAL MOTORS CORPORATION 


Harrison, New Jersey . Chicago ° Detroit . Pittsburgh . Oakland, California 
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Contest winner | 


For outstanding excellence and 
achievement and value to the war effort, 
the house organ of Lane- Wells Company, 
Tomorrow's Tools—Today! was signally 
honored recently and selected a winner 
in the “Leaders of 1944” contest at the 
convention of the Direct Mail Advertis- 
ing Association held in New York, it is 
announced by M. E. Montrose, vice pres- 
ident of services and sales of Lane- Wells 
Company. This publication was cited as 
one gf the best house organs in the 
United States or Canada. 


Nomads meet 


An overflow attendance enjoyed the 
regular monthly dinner meeting of the 
Los Angeles Chapter of Nomads held at 
the Clark Hotel, Los Angeles, October 
11. Roland E. Smith, president, intro- 
duced Ted Sutter who inducted into 
honorary membership Charles M. Potter 
of Richmond Petroleum Company from 
Venezuela who, because of his sojourn 
in foreign fields, had not been able to 
attend a Nomad meeting since his elec- 
tion several years ago. 

A short talk on action in the Pacific 
was given by Lt. L. R. Langey, U. S. 
Marine Corps. 

Hi Cassidy, master of ritual, then in- 
ducted C. M. Byron, Baker Oil Tools, 
Inc., as a regular member, and Stanley 
Atkinson, MacClatchie Manufacturing 
Company, as an associate member. 

Jim Robinson, chairman of the mem- 
bership committee, announced that the 
following men had been elected to mem- 
bership: Harold S. Armstrong, Lummus 
Company, regular member; Ward B. 
Tennis, International Cementers, Inc., 
regular member; Larry M. Coker, Byron 
Jackson Company, associate member; 
H. K. Browning, Kobe, Incorporated, as- 
sociate member, and T. H. Stancliff, 
— Oil Tool Company, associate mem- 

I. 

After a brief intermission, moving 
pictures showing the progress and de- 
velopment of television were shown. 
After their showing Hal Davis of Gen- 
eral Electric Company discussed the fu- 
ture of television. Hal Hill of the same 
company then gave a talk on the applica- 
tion of electrical equipment in military 
and naval operations. Several reels of 
action pictures supplied by the U. S. 
Navy followed. All present got a kick 
out of some camel pictures provided by 
Charlie Potter, the pictures being very 
intimate scenes that he took while in 
Arabia. 

Among those present were Nomad 
Earl Rees who is now a captain in the 
Marine Corps and former Nomad H. E. 

hompson who is a major in the Quarter- 
master Corps. Before going into the 
amy, Eddie Thompson was with the 
N. P. P. M. in Sumatra. With him was 
Capt. Thomas Eddington who served 
with him in Australia. 

Other foreign guests present at the 
meeting were: Conway Adney of Mene 
Grande Oil Company from Venezuela; 
Gil N. Akin and Howard Keck of Iraq 
Petroleum Company from Qatar, Ara- 
bia; M. H. Bush and F. H. Rhyner of 


the Kansu Oil Mining Administration 
from China; A. C. Bush of Drilexo from 
Brazil; A. T. Bogdonov, F. A. Nisoff, 
and N. A. Perkov of the U. S. S. R. Com- 
mission, Moscow; Mace Freeland, Geo. 
E. Mackey, and Harry Tyner of the 
American Arabian Oil Company, Ara- 
bia; S. L. Slaughter and L. A. Sweeney 
of International Petroleum Company 
from Peru, and Frank R. Wilmer of 
Caribbean Petroleum from Venezuela. 


Trust created 


Creation of a trust under which the 
Guaranty Trust Company of New York 
is trustee of securities of the Universal 
Oil Products Company of Chicago for 
the benefit of the American Chemical 
Society is announced by Dr. Thomas 
Midgley, Jr., president of the society. 

The trust, known as The Petroleum 
Research Fund, was set up to administer 
the gift made by a group of oil com- 
panies owning securities in Universal, 
one of the leading research and develop- 
ment enterprises of the country. 

The management and operation of the 
Universal Oil Products Company will be 
under the direction of a board of direc- 
tors to be. appointed by the Guaranty 
Trust Company of New York as trustee. 

“The net profit from the Universal Oil 
Products Company will flow to the 
American Chemical Society to be used 
for purposes of research in the petro- 
leum and natural gas field,” Dr. Midgley 
said. 

The donors are Shell Oil Company, 
Inc., Standard Oil Company of Califor- 
nia, Standard Oil Company (Indiana), 
Standard Oil Company (New Jersey), 
The Texas Company, N. V. de Bataafsche 
Petroleum Maatschappij. 


Assistant to president 


C. R. Cox, president of National Tube 
Company, announced at Pittsburgh, 
Pennsylvania, the appointment of Walter 
H. Wiewel as assistant to the president 
of this U. S. Steel subsidiary, to engage 
in the planning and development of fu- 
ture markets and facilities for the pro- 
duction of tubular products. 

Wiewel’s previous experience has 
been largely in the pipe industry, em- 
bracing both carbon and alloy steels. 
Since 1942, he has served as chief of the 
tubing branch, steel division of the War 
Production Board, and also as vice chair- 
man of WPB’s production directive com- 
mittee. He will begin his new duties with 
National Tube Company immediately. 





WANTED — By large independent 
oil operator experienced production 
superintendent between 30-35 years 
old. familiar with gas, gas distillate, 
and oil wells, including dual comple- 
tions, workovers, squeezing, packer 
work, etc. Experience with gas, distil- 
late and oil separation problems pre- 
ferred. Would prefer man with engi- 
neering training, but not necessarily a 
degree. Box 29, care of The Petro- 
leum Engineer, P. O. Box 1589, Dal- 
las 1, Texas. 
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Wall Cleaning Guides 
Insure a Good 
Cement Job 


REMOVE MUD CAKE. The abrading 
action of the multiple spring wires re- 
moves mud filter cake from wall, and 


affords good surface for cementing. 


CENTER THE CASING. Continuous 
centering of casing assures uniform 
thickness of cement — eliminates the 


dangerous “zone of weakness.” 


PREVENT CHANNELING. A good ce- 
ment job, assured by B & W Guides, 
eliminates fluid migration and gives 
low gas/oil ratio. 


KENNETH 
BARKIS WRIGHT 


ALIA Ctmepledion Specrabls 


WEST COA 





























Named chief engineer 


Kieley & Mueller, Inc., North Bergen, 
New Jersey, announce the appointment 
of Clifford B. Ives as chief engineer. He 
has been closely associated with control 
problems for the last 15 years and will 
direct the expansion of Kieley & Mueller 
products in this field. 


Promotions made 


Announcement of four important or- 
ganizational appointments in connection 
with postwar expansion plans, is made 
by R. E. Ristow, president of Drayer & 
Hanson, Inc., Los Angeles, manufactur- 
ers of heat exchange equipment. 

Albert Hanson has been promoted to 
the position of vice president in charge 
of engineering. J. C. Lombardi, who has 
been in special sales capacities for a 
number of years, has been appointed 
vice president, director of sales. Scott M. 
Hauser, vice president, becomes direc- 
tor of sales promotion and advertising. 
A. H. Witt, who has also been in special 
sales work for the corporation during 
the war period, has been promoted to 
the position of air conditioning and re- 
frigeration sales manager. 





Third award 


The men and women of Macwhyte 
Wire Rope Company, Kenosha, Wiscon- 
sin, received their third Army-Navy “E” 
Award on October 7. The first award 
consisting of an Army-Navy “E” flag and 





“E” pins was made November 21, 1942. 
The second award was made August 21, 
1943 and consisted of a flag with one 
star. 

This third award is a flag with two 
stars signifying their ability to merit con- 
tinually the confidence of the war and 
navy departments. 


Engineering service 


R. E. Dansby, for 9 years mud engi- 
neer with Stanolind Oil and Gas Com- 
pany, has established his own mud en- 
gineering service in Houston. Offices are 
in the Sterling Building. During the last 
12 years Dansby has been actively en- 
gaged in mining and manufacturing mud 
products, servicing wells, training mud 
engineers, and doing research work. 

In his new undertaking he is offering 
consultation and complete laboratory 
services, and is planning drilling mud 
programs. 





Appoints sales managers 


Beaumont Iron Works Company, 
Beaumont, Texas, announces the ap- 
pointment, effective November 1, of C. J. 
Harris as domestic sales manager and 
Neil G. Nuttall as export sales manager. 

Harris attended Texas A. and M. Col- 
lege, served in the first World War as a 
second lieutenant, and then spent 2 years 
in Tampico, Mexico, with Gulf Oil Cor- 
poration. In 1921 he joined the Frick- 
Reid organization in Mexia, Texas, and 
in 1926 joined Beaumont Iron Works 








THE ADVANCED ENGINEERING AND | 
DESIGN of Honan-Crane “Continuous” Oil 
Purifiers will give maximum protection for any 
Diesel engines or compressors under any kind of 
operating conditions. Honan-Crane“‘Continuous’”’ | 
Oil Purifiers accomplish thorough purification | 
by removing all types of contamination as fast | 
as they are liberated in the oil. Your engine is | 
lubricated by a constant supply of clean oil. 
| 
| 


Send for Bulletin 100D for complete details. 


HONAN-CRANE CORP. 
AVENUE 
LEBANON, INDIANA 


202 WABASH 


iste 





»f Houdaille-Hershey Ce 
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Company, whom he has since served as 
sales representative in the Beaumont and 
Houston districts. 

Nuttall attended Vanderbilt and Ty. 
lane universities and was employed by 
the National Shipbuilding Company in 
Orange, Texas, during World War I. He 
entered the service of Beaumont Iron 
Works Company in 1920, and since that 
time has served in various sales and ex. 
ecutive positions with the company. 





High test Christmas tree 


Oil Center Tool Company, Houston, 
Texas, whosé products are widely used 
throughout domestic and foreign fields, 
was host to a large group of oil company 
and equipment manufacturing officials 
November 3 to celebrate the successful 
testing of the world’s first 15,000-Ib. test 
Christmas tree manifold. 

Heretofore, 10,000-lb. test equipment 
of this nature has been sufficient to cope 
with the pressures encountered thus far, 
but recent deep and extremely high pres. 
sure discoveries indicate a definite need 
for surface control equipment capable 
of withstanding pressures in the 6,000- 
7,000-lb. pressure range with a required 
minimum safety factor of 2 to 1. 

A. J. Penick, president of Oil Center 
Tool Company, points out that the manu- 
facture of 15,000-lb. test equipment is in 
keeping with a policy of his company to 
keep ahead of the actual needs of the 
industry. 





LL TAKE THE 
WHITE one - 








Easy-to-read, raised black graduations on 
crack-proof white surface... resist abrasion 
from oil, sand, scraping on the pipe pile, 
etc. In all sizes and types—in cases or reels. 
Ask your dealer—or write for catalog. 





| 
yrporation | 
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Running Tour WITH MEN IN THE INDUSTRY 








aa 


» A. J. Schmitz has been appointed as 


Pacific regional manager, Allis-Chalmers- 


Manufacturing Company. He has previously 
served as manager of the Seattle office. 
Schmitz joined Allis-Chalmers in 1914, and 
directed company activities in Cuba for 11 
years. 


» Norman E. Thompson, formerly with 
Republic Steel Corporation, who joined the 
Rheem Manufacturing Company in January, 
has been appointed production manager of 
the nine Rheem plants making up the com- 
pany’s eastern division. These plants are 
located at Bayonne; New Jersey; Sparrows 
Point, Maryland; Danville and Williams- 
port, Pennsylvania; Birmingham, Alabama; 
New Orleans, Louisiana; Houston, Texas 
and Chicago, Illinois, two plants. 


> R. W. Pennell, Humble Oil and Refining 
Company official, died at his home in Hous- 
ton, Texas, on October 28, after a lengthy 
illness. Pennell, past president of the Coun- 
cil of Federations, production department, 
Humble Oil and Refining Company, had 
been an employee of the company for 16 
years. 


») Frank Renner has joined the staff of 
sales engineers covering the Southern Cali- 
fornia territory of the Foxboro Company, 
Foxboro, Massachusetts. His offices are lo- 
cated at 2307 East 8th Street, Los Angeles 
21, California. Renner has had 20 years of 
industrial experience with engineering prob- 
lems involved in the production of oil and 
gas. 


> Robert Beers has become a member of 
the staff of sales engineers, Foxboro, New 
York office. He has gained considerable ex- 
perience in industrial fields with Western 
Electric Company, American Brass Com- 
pany, and Whitehead Metal Products. For 
the past two years he has been with WPB. 


> F. N. (Frank) Davis, formerly with 
Manning-Maxwell and Moore, Inc., has been 
appointed district manager and factory rep- 
resentative for the Daniel Orifice Fitting 
Company, Los Angeles, manufacturers of 
flange orifice fittings, valves and vapor 
hombs. Davis’s offices will be at 310 Thomp- 
son Building. Tulsa, Oklahoma. 


> Pvt. Claude Ellsworth Howard of Hous- 
ton, son of W. Elray Howard, vice presi- 
dent of the York Oil Field Service Company 
of Houston, and Mrs. Howard, was killed in 
atraining flight at Sheppard Field, Wichita 


Falls, when two training planes crashed at 
the field. 


> Fred A. Henninger, United States 
Navy, has been appointed manager of the 
service department of Anchor Petroleum 
Company. Henninger will devote his full 
time to Anchor, producers and marketers of 
utane and propane. He was formerly in 
the tank manufacturing business before his 
assignment in the navy. 


) Richard H. Lamberton has been ap- 
Pointed deputy assistant director, liquid 
transport division, ODT, to succeed Porter 
L. Howard, who has returned to Sun Oil 
4mpany. Lamberton has served as an as- 
sistant in the division since March, 1943. 


> John W. Sands, who has been with the 
conservation division of WPB since January, 
2, has resumed his duties with the de- 
velopment and research division of The In- 
— Nickel Company, Inc., at Ne 
OTK. 


> Dr. Everett C. Hughes has been ap- 
pointed chief of the research division of the 
manufacturing department, Standard Oil 
Company of Ohio, 
succeeding Dr. R. 
E. Burk, who left 
Standard to accept a 
position with the E. 
I. duPont de Ne- 
mours Company. Dr. 
Hughes has been as- 
sociated with Stand- 
ard Oil of Ohio since 
1930. He was chair- 
man-elect in 1939 
and counselor from 
1939-42 of the Cleve- 
land Branch of the 
American Chemical 
Society. He has been active during the war 
on a subcommittee of PIWC. 


> S. H. Rice, assistant to the general man- 
ager of The Texas Company’s marine de- 
partment, died at his home in New York 
City on October 11. He had been associated 
with The Texas Company since January, 
1914. He served as department agent for 
Texaco’s marine department from 192] until 
last May when he was appointed assistant to 
the general manager. 


> Dr. Richard M. Hitchens has been ad- 
vanced to the position of associate research 
director of Monsanto Chemical Company’s 
organic chemicals divisions, it was an- 
nounced by Osborne Bezanson, divisional 
general manager of the company. Dr. Hitch- 
ens has been with Monsanto since 1931, 
having started as a research chemist and 
later becoming a research group leader. 


> U. B. Boucke, vice president and con- 
troller of Tide Water Associated Oil Com- 
pany, has been elected to the board of di- 
rectors of that company, according to an 
announcement by President William F. 
Humphrey. Boucke, connected with Tide 
Water Associated for more than 23 years, 
was elected to fill the vacancy created by 
the resignation of George J. Hanks. 


> E. Holley Poe, former executive vice 
president of Petroleum Reserves Corpora- 
tion, Washington, D. C., has opened offices 
at 70 Pine Street, New York City, with 
branches at 231 South LaSalle Street, Chi- 
cago, and 306 National Savings and Trust 
Building, Washington. H. C. on is in 
charge of the Chicago office and Samuel H. 
Crosby heads the office in Washington. Poe, 
his associates and staff, are engaged in con- 
sulting and advisory work concerning all 
phases of gas utility operation. 


> Art Evans has been appointed sales 

manager of the Tulsa District, Empire Oil 

Field Machinery Company of Odessa, Texas. 

- offices are at 706 McBirney Building, 
ulsa. 


> Lewis Gray, 84, died at his home on Oc- 
tober 9. He was a retired independent oil 
operator. He entered the oil business with 
his brother, the late George Gray, early in 
life and, under the name of Gray Brothers, 
operated the company for 50 years. 


> Myron R. Holmgren, formerly vice 
president of the Hughes Oil Company, Chi- 
cago, in charge of retail operations, has re- 
turned to the company as executive vice 
president and general manager following a 
period of several months in which he has 





Dr. Everett C. Hughes 
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been with the OPA. James C. Scully will 
succeed Holmgren. 


> Karl Jauman, after working several 
years in Punjab, India, on construction work 
in Trinidad, and on the Canol project in 
Canada, has completed several months work 
in the United States, and has gone to East- 
ern Venezuela for Mene Grande Oil Com- 
pany. Jauman had experience in Venezuela 
before going to India. 

> Holt McWilliams has been appointed as 
West Texas representative for the S. M. 
Jones Company. 

>» Ambrose Michael Donoghue, 64, man- 
ager of the crude oil purchases and sales 
division of The Texas Company, died in Dal- 
las October 16. He was the oldest employee 
of The Texas Company in point of service, 
having been with the company for 42 years. 
Donoghue also was assistant treasurer of 
The Texas Company and a director of the 
Texas-New Mexico Pipe Line Company. 

>» Thomas J. Garin of Jamestown, New 
York, has been appointed director of infor- 
mation for the Pennsylvania Grade Crude 
Oil Association, according to an announce- 
ment by W. C. Wenzel, executive manager 
of the association. He was on the staff of 
the Bradford District Pennsylvania Oil Pro- 
ducers Association in 1934, and since then 
has been with various publications in New 
York, Pennsylvania, and Washington, D. C. 
> Kelly R. Johnston, sales representative 
for Calumet Refining Company, died in a 
Chicago hospital October 14. Johnston, 65 
years old, had been active in the oil busi- 
ness for many years, including a period in 
which he was engaged in oil compounding 
activities in Kansas City. For the last 10 
years he has been with Calumet. 


> Ernest L. Hughes, president of Hughes 
Oil Company, has been appointed special 
assistant to Harry F. Sinclair, president of 
Sinclair Oil Corporation. For the past two 
years Hughes, who has continued as head 
of his own company, has served as an official 
of district 2 for PAW. 

> Hallam Hans Anderson, vice president 
and general manager of Shell Pipe Line 
Corporation, Houston, Texas, has been ap- 
pointed national vice chairman of the API’s 
committee on standardization of oil-country 
tubular goods and a member of its engi- 
neer’s subcommittee. Anderson returns to 
API standardization work after an absence 
of five years. 


> Max W. Ball, noted Denver oil geologist, 
has been appointed as special assistant to 
Ralph K. Davies, deputy petroleum admin- 
istrator. 


> H. M. McMillan, president of the Pilot 
Royalty Company, Tulsa, Oklahoma, has 
been promoted to the rank of colonel at 
Ellington Field, near Houston. McMillan 
entered the army at the start of the war as 
a major, later becoming a lieutenant colonel. 
He began his military career as a private 
in the Oklahoma National Guard, Bristow. 
ma. 


y oa J. Hanks, president of South 
Penn Oil Company; Earl K. Smith, Smith 
Newton Oil Company, Bradford, Pennsyl- 
vania, and Howard J. King, field superin- 
tendent, South Penn Natural Gas Company, 
Parkersburg, West Virginia, were named to 
the board of directors of the Pennsylvania 
Grade Crude Oil Association at a meeting 
in Bradford recently. 
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> Howard J. Whitehill, Tulsa, Oklahoma, 
was elected president of the National Strip- 
per Well Association at a meeting of the 
executive committee held recently in Dallas, 
Texas. 


> Carleton J. Everett has been appointed 
PAW director of refining in the Atlantic 
coastal states, and Edward A. Markey has 
been named refining director for the Rocky 
Mountain states. Everett was formerly with 
Standard Oil Company of New Jersey and 
Markey was formerly connected with Conti- 
nental Oil Company. 


> B. C. Voshell of Socony-Vacuuin Oil 
Company, Inc., New York, has been elected 
president of the National Lubricating Grease 
Institute, to succeed William H. Oldacre 
of D. A. Stuart Oil Company, Chicago. Oth- 
er officers elected are: Carl Georgi of 
Enterprise Oil Company, Buffalo, New York, 
vice president and H .A. Mayor, Southwest 
Grease and Oil Company, Wichita, Kansas: 


L. C. Welch, Standard Oil Company of 








Indiana, Chicago; B. G. Symon, Shell Oil 
Company, Inc., New York, and W. G. Clark, 
Pure Oil Company, Chicago, members of the 
board of directors. All other officers and 
directors were reelected. 

> J. M. Judson, 67, Evanston, Illinois, died 
October 25 in an Evanston Hospital. Jud- 
son, who retired two years ago from the 
position of general credit manager and as- 
sistant secretary of the Sinclair Refining 
Company, had been with the company since 
its organization. 

> George P. Dickey, president of the 
Dickey Oil Company, has sold all of the 
common stock of his concern to Stanolind 
Oil and Gas Company, and has moved to 
Denver, Colorado, where he will reestablish 
his oil offices and engage in the develop- 
ment work in the Rocky Mountain region. 

> Charles B. Johnson, Jr., has resigned 
as chief petroleum engineer, Seismograph 
Service Corporation, to take charge of the 
Agua Dulce plant of The Chicago Corpora- 
tion, near Corpus Christi, Texas. 
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> J. Howard Marshall has succeeded tp 
the presidency of Ashland Oil and Refining 
Company replacing Paul G. Blazer who re. 
signed the post to become chairman of the 
board. Marshall has, since 1941, until re. 
cently, been chief counsel for PAW and 
assistant deputy petroleum administrator, 

>» Joe Gordon has recently joined the staff 
of Byrd-Frost, Inc., independent operators 
of Dallas, Texas, as a petroleum engineer, 


‘ He has been devoting his time to consulting 


work. 

>» John H. Jennings has recently resigned 
his position with the Ohio Oil Company, 
Bakersfield, California, to open consulting 
engineering offices in the Philtower Build. 
ing, Tulsa, Oklahoma. Jennings was em. 
ployed in the Rocky Mountain area with 
Mountain Fuel Supply Company before go. 
ing to California with the Ohio Oil Com. 
pany. Previous to that he was associated 
with Sunray Oil Corporation, Tulsa. 


> J. L. Mathieu, vice 
president of Schlum. 
* berger Well Survey. 
© ing Corporation, has 
' returned to the United 
States from a six 
weeks business trip.te 
Venezuela and Trini 
dad. Mathieu has done 
extensive traveling for 
his company. At the 
outbreak of World 
War II he was in 
France where he had 
gone during the sum- 
mer of 1939, He re- 
turned the last of 1940, 





J. L. Mathieu 


| >» Dave W. Choate has been named in- 


dustrial manager at Atlanta, Georgia, for 
Minneapolis-Honeywell Regulator Company 
and its precision industrial instrument di- 
vision, the Brown Instrument Company. He 


- started with the company in 1936 and has 





been in charge of the Milwaukee branch of 
the company’s activities. W. S. 
succeeds Choate as industrial sales engineer 
of the Milwaukee branch. He has been with 
the company for 8 years. 

> F. R. Ficken, assistant comptroller of 
Socony-Vacuum Oil Company, Inc., 26 
Broadway, will retire on December 1 after 
40 years’ service with the company. He 
started with Socony-Vacuum as a clerk in 
the foreign accounting department and was 
made chief clerk in 1911. Later he became 


| manager of the department and has been 


assistant comptroller since 1933. 
> L. F. Griffin has rejoined the staff of 
the Petroleum Machinery Corporation, New 


| York City, as power engineer in connection 


with the supply of equipment for power 
projects in the petroleum industry and other 
power developments in the foreign field. He 
recently resigned as deputy chief, Materials 
Distribution Section, Power Division of Of- 
fice of War Utilities, WPB, to accept his 
new duties. 

> G. E. Chew has been appointed assistant 
superintendent of the Sun Oil Companys 
Marcus Hook refinery in charge of the per- 
sonnel division. H. E. Lawton was ad- 
vanced from assistant manager in the per- 
sonnel division, Marcus Hook refinery, to 
personnel manager. C. H. Abbott and E. P. 
King have been promoted to assistant man- 
ager and assistant superintendent in charge 
of the personnel division, respectively, To- 
ledo, Ohio, refinery, Sun Oil Company. Other 
promotions by Sun Oil include: W. E. Zim- 
merman to assistant manager, industrial 
relations department, with headquarters m 
the general offices in Philadelphia, am 
H. W. Munday to the position of 0 
manager, Toledo refinery. a 
> C. H. Keplinger has resigned as division 
petroleum engineer of the Oklahoma div 
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THE ONLY DERIVATIVE-ACTION CONTROLLER 
REQUIRING JUST 2 ADJUSTMENTS 


Only the Model 30 Stabilog Controller supplies full derivative 
action as automatic function rather than accessory. It gives 
optimum unit process control with only two adjustments: 


1. Proportional Band is adjusted between zero and 100 per 
cent, simply by turning a knurled knob. A lock screw protects 
against any later unauthorized changes in adjustment. 


2. Hyper-Reset Values are readily adjusted at valve manifold, 
when necessary. Versatility of this combined reset, and rate- 
sensitive function is such that its adjustment is not critical. 





Ie), 4:10):10)) 


Such unique developments as the STABILOG 
CONTROLLER with HYPER-RESET reflect 
Foxboro’s genius in advancing the science 
of modern process control. 


HROUGHOUT the past 30 years, Foxboro 

Engineering has originated a major share of 
the advances in instrument design and appli- 
cation that have brought automatic process con- 
trol to its present state of high development. 


As one of many outstanding examples, 
Foxboro’s Stabilog Controller with Hyper-Reset 
has introduced unit processing stability never 
even approached before. 


Operating on an exclusive Foxboro rate-sens- 
ing principle, this revolutionary instrument pro- 
vides not only adjustable automatic reset, but 
selective, measured derivative action. It “feels” 
the rate of change of disturbance at the very 
start, and instantly effects corrective action of 
the proper magnitude. Recovery is often pro- 
duced in as little as % the usual time - with as 
much as 50% reduction in amount of upset! 


Ask about results from any engineer who has 
compared the performance of his process — with 
and without Hyper-Reset Stabilog Control! Write 
for illustrated Bulletin A330. The Foxboro Co., 
130 Neponset Avenue, Foxboro, Mass., U. S. A. 





REG. U.S. PAT. OFF. 


Stabilog 
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ion Mid-Continent area, Shell Oil Com- elected are C. McCarthy, Omaha, Nebraska, > Colonel R. B. Harkness, Ontario nat. 


pany, to become an active consulting en- vice president, and Milo Dahl, Minneapolis, ural gas commissioner, has returned from 
sineer in Tulsa, Oklahoma. He will special- Minnesota, secretary-treasurer. Directors for active service overseas, and has resumed his 
ize in evaluation work, and will aid operators the organization are Nolan, Dahl, McCarthy, duties in the Ontario Mines Department. 
of repressuring outfits. Homer Young and William Leiman. 

> Technical Sergeant E. B. Roudebush, 
> Thomas Midgley, Jr., 55, inventor of ee > Thomas W. Cun- former scout for Gulf Refining Company in 
Ethyl gasoline, was found dead in bed nea has been named the Illinois basin area, is reported to be 
at his home in Worthington, Ohio, on branch manager of stationed now in Holland with an engineer. 
November 2. He had been an invalid for Westinghouse Elec- ing battalion. 





4 years and was confined to a wheel chair 
at the time of his death. Midgley was a 
pioneer research worker in synthetic rub- 
ber production and did extensive experi- 


mentation in the field. He is credited with se el 
a number of inventions in the petroleum Sg 
and allied fields during his lifetime. } 


sch o- snng d a > John E. Galley, division geologist for 
; T sic sage Kansas of the Shell Oil Company, has been 
a made assistant to Sherwood Buckstaff, ex. 
ceeds C, M. Mac- ploration manager of Shell for the Mid-Con. 
tinent area. John Inkster has been promot. 
ed to division geologist replacing Galley. 


key, Southwestern 
district manager of 
the company. Cun- 


> Arthur V. Danner has been appvint- nea joined the com- > Lieutenant Cecil Hagen, director of the 
ed executive vice president of Houdry Proc- pany in 1929 as a Independent Petroleum Association of Amer. 
ess Corporation, Wilmington, Delaware, T. W. Cunnea salesman. ica, has been retired from active service with 
and Robert B. Cragin has been made vice the United States Naval Air Corps. and has 
president in charge of sales engineering and > I. A. O'Shaughnessy, independent pe- reopened offices in Houston, Texas, as a con- 
a technical adviser of the corporation. Both troleum industry operator, has sold his in- sulting engineer. Hagen was commander of 
have been elected members of the board of terest in Wood River Oil and Refining Com- the training squadron at the air station in 
directors, and Danner has been made a mem- pany, Inc., to his two partners, O. H. In- Dallas. 
ber of the executive committee of the board. gram and F, C. Koch. O'Shaughnessy plans ; - : an 
to concentrate his petroleum operations on > H. J. Wilson, for a long time active in 
> William Austin Tunstill, Sr. 68, a Globe Oil and Refining Company of Illinois the West Coast petroleum industry, has been 
: : “i . aed in the refining industry and Lario Oil and appointed manager of the Marine Depart. 
pioneer oil field developer, with holdings in . aye : » Associated Division, Tide Weter ha 
53 Texas counties, died in Fort Worth, Tex- Gas Company in oil production. pee i i: Cee “He oe oe ae 
comet Tater awning ey Jake 1, Hlamon of Dall, Tena, br Tie Water se Bend acre Ge 
major field in Texas mrtg on the been elected to the executive ee of Zeh, resigned after 42 years yith the com. 
Gulf Coast si a the Independent Petroleum Association of pany. 
i America. ; 
> John G. Neukom of Chicago, formerly 
> J. L. Nolan of Farmers Union Central > H. B. Fuqua, district chief geologist at in charge of fuel rationing for OPA, has 
Exchange, St. Paul, Minnesota, has been Fort Worth, Texas, for Gulf Oil Company, been named director of the newly consoli- 
elected president of the National Coopera- has been named recently as assistant to the dated fuel rationing and automotive supply 
tive Refinery Association, a group of coop- vice president of Gulf in Houston, Texas. He rationing divisions. Richard C. Harrison, 
erative interests operating a 40,000 bbl. a joined the company in 1922 as a geologist. former chief of automotive supply rationing, 
day refinery at McPherson, Kansas. He suc- He is past president of the American Asso- will continue with the division as a consult- 
ceeds Howard A. Cowden. Other officers ciation of Petroleum Geologists. ant on mileage rationing. 
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from Let our engineers show you how war- 
tested improvements in Rockford 
deep Clutches can help give your peace- 
time products worth while advantages 
in construction and operation. Plan 
wells 


now, to include in your new and im- 
proved product designs the several 
exclusive features of . 


TOP-FLIGHT QUALITY 
UNDERGROUND 


For producing water for refineries 
and rigs Peerless offers various types 
of pumps. Choice of oil or water lu- 
bricated types. For limited capaci- 
ties, 50 to 3300 gallons per hour, the 
Peerless Hi-Lift Pump is ideal. For OVER CENTER 
larger capacities up to 30,000 gal- 

lons per minute the Peerless Turbine 


CLUTCHES 
Pump, as illustrated, is recom- 


mended. Electric, belted, gear and . Send for This Power Transmission Bulletin 


steam turbine drives. It shows how ROCKFORD CLUTCHES exclusive 
features are being used to give post-war products 
competetitive advantages. Gives capacities, 
dimensions and specifications. Contains appli- 
cation diag and photos of ROCKFORD 
equipped machines. 


ROCKFORD 





PEERLESS PUMP DIVISION 
Food Machinery Corporation 


301 W. Ave. 26, Los Angeles 31, Calif. 
1250 Camden Ave., S. W., Canton 6, O. 
Other Factories: San Jose 5, Fresno 16, 


~ameeonen _ Rockford Drilling Machine Division 2°3."iic. 


Peerless 








Corporation 
¥ WV 1303 Eighteenth Avenue, Rockford, Illinois, U.S. A. v 


Pullmore Clutches are sold by Morse Chain Co., offices in principal cities 





Machize Tools 





Pumps 





Pullmore Multiple-Dise Clutches » Over-Center and Spring-Loaded Clutches + Power Take-Olls 
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O MANY of the outstanding producers are 
on it, a list of our electric power customers reads like a roll of honor of Gulf 
Coast war industries. Our association with most of these industries which are 
contributing so substantially to winning the war goes back many years. 
Others, born of the war, have relied upon our generating and distribution 
facilities for only a few years. Our contribution to the war effort has been to 
furnish the power so many have needed to produce so much. 

When the time for reconversion to peaceful operation comes, we 
will be ready, as usual, to fulfill electric power requirements, whatever they 


may be, in the area we serve. 


GULF STATES UTILITIES CO. 


Dependable Public Service—Constantly Improved 


GENERAL OFFICES: BERUMONT, TEXAS: BATON ROUGE AND LAKE CHARLES, LOUISIANA 
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Ax ounce or two of 
Steedy 6 welded to new or worn ex- 
heust valve faces adds 300 to 400 percent 
te their normal life, prevents burning, 
saves overhaul jobs, costs only a few 
cents per valve. 


This folder outlines the simple proce- 
dure any garage or shop equipped 
with acetylene welding equipment can 
follow. Eliminates your worries about 
valve replacements and saves money 
as well. 


Write for folder 
“Weld New Life On- . 
to Worn Valves With 
Stoody 6” — no obli- 
gation. 


STOODY COMPANY 


1142 SLAUSON AVE., WHITTIER, CALIF. 


STOODY 6-THE METAL 
THAT ADDS EXTRA MILES 





TO EXHAUST VALVE LIFE! 
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LAUGH wy BARNEY 





It was the first date. 

“Cigarette?” 

“No thank you, I don’t smoke.” 

“Let’s go down and sip a few.” 

“Pd rather not. [ never touch liquor.” 

“Well, let’s go out on the heights a while.” 

“No, ('d rather go out and do something 
new ... something exciting.” 

“QO. K. Let’s go down to the dairy building 
and milk hell out of a couple of cows.” 


g 7 5 

Cop: Lady, there’s no red light on your 
car. 

Blonde: No, sir. It’s not that kind of car. 

5 A 7 y 

Mrs. X, who has two sons in the Marines 
and a daughter in the WAC, was visiting a 
farm when she came upon a youth of draft 
age milking a cow. 

“Young man,” she asked. sternly, “why 
arent you at the front?” 

“Cause there ain’t any milk at that end, 
missus,” was the calm reply. 

y y +f 

Show me the woman you say cares noth- 
ing for male admiration. Although ordinar- 
ily I dread the sight of a corpse. 

- 7 i 

A sauntering rookie from Alabama en- 
countered a brisk second lieutenant. “Mawn- 
in’,” drawled the rookie pleasantly. 

The outraged officer launched a stinging 
lecture on military courtesy, with emphasis 
on saluting. 

“Lawdamighty,” said the rookie, “if ’'da 
knowed you was gonna carry on like that, 
I wouldn’t of spoken to you a-tall.” 

y 5 Y 

Two friends, a Scotchman and an English- 
man, were fishing and were “working” the 
local river. To make things more interesting 
they agreed that the one who made the first 
catch would give the other a drink. 

Ten minutes later the Scotsman drew the 
Englishman’s attention to the fact that the 
Englishman had a bite. It was a very poor 
catch, but the Englishman kept his word and 
poured out a drink for his pal. “Ah, weel,” 
said the Scotsman, wiping his lips, “I think 
noo I'll bait my hook.” 

y A Y s 

Cutie: What did the cannibal say when 
his men were getting ready to put the shape- 
ly looking blonds in the kettle? 

Dogface: Tll ‘have my breakfast in bed. 

A v a 
Along a western highway is a billboard 


- plugging Smith Brothers’ Cough Drops with 


this catch line: “Take One to Bed with 
You.” 

Across the bottom of the board some local 
wag has written: “I wouldn’t sleep with 
either one of ’*em!” 

7 7 Y 


A bishop attended a banquet and a clumsy 
waiter dropped a plate of hot soup in his 
lap. The clergyman glanced ground with a 
look of agony and exclaimed: 

“Will some layman please say something 
appropriate.” 

. q 5 

“Ah,” mused the sergeant, “I well recall 
that winter. It was bitterly cold.” 

“T’ll say it was cold,” said the recruit. “I 
was brought by a penguin. The stork couldn't 
make it.” 

7 oA q 

Girl Friend: Would you like to see where 
I was operated on for appendicitis? 

Boy Friend: No; I hate hospitals. 


ee 


“We're having a party tonight, and want 
you come along?” 

“Oh, I can’t. I'd love to but I haven't q 
thing to wear.” 

“That's all right; this is a blind date.” 

y y i 

“How are you this morning ? 

“All right.” 

“Well, you ought to notify your face!” 


if 7 v 
Mrs. Zilch: (to porter) Have you a ladies’ 
waiting room here? 
Porter: “No ma’am, but we have two 
rooms for ladies who can’t wait.” 
y i 7 
Not going to do it for a dime anymore 
Hurts my back, and makes me sore; 
Fifteen cents is now my price, 
For twenty-five cents I'll do it twice. 
—Shine Mister? 
i 7 - 
She: Darlin’, ’'m so discouraged. Every. 
thing I do seems to be wrong. 
He: M-m-m. What are you doing tonight? 
ad i 5 A 
Jones: How do you spend your income? 
Smith: About 30 per cent for shelter, 30 
per cent for clothing, 40 per cent for food, 
and 20 per cent for amusement. 
Jones: But that adds up to 120 per cent. 
Smith: Don’t I know it! 
Y i 7% 
What kind of a dress did she wear to the 
party last night? 
I don’t remember, I think it was checked. 
Boy—Must have been a real party. 
y v 7 
Drill Sergeant to the Rookie: Wipe that 
opinion off your face. 


a 
He: Hello, Beautiful. I understand you 
are no longer a struggling steno. 
Gal: No, when I quit struggling I found 
I didn’t need to be a steno. 


y + 7 
Sweet Young Thing: It’s a shameful way 
that you start making passes at me after 
half a dozen drinks. 
GI: What’s so shameful about that? 
S. Y. Thing: Wasting five drinks. 
y v 7 
As a colored doorman ran down to open 
the limousine door, he tripped and rolled 
down the last four steps. 
“For heaven’s sake, be careful,” cried the 
club manager. “They'll think you're one of 
our members.” 


¢¢#F 

Mother: Mary, where have you been u- 
til 3 a. m.? 

Mary: Walking, Mother. 

Mother: For goodness sake! 

Mary: Yes, Mother. 

7 t v 

At first it was love. He fascinated me— 
and I kissed him. 

Yeah. I know. Then he began to unfasci- 
nate you—and you slapped him. 


g Sd 7 
Prohibitionist Orator: There are some who 
merely advocate temperance. But what, ! 
ask, is the real drink question? 
Voice from back row: What’ll you have? 


5 7 7 

“Did you get home all right last night, 
sir?” asked the street car conductor of one 
of his regular passengers. 

“Of course. Why do you ask?” 

“Well, when you got up and gave the lady 
your seat last night, you were the only two 
peaple on the car.” 
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nection of the Retainer (right on the rig 
@ 

floor, if desired). It facilitates and safe- 

guards the normal running-in and packing- 


off of the Retainer. RUBBER SLEEVE 


The rubber sleeve, or scraper, has an 
O.D. slightly less than the inside diameter 
of the smallest size casing in which the 
Retainer is to be run. As the Retainer is 
lowered, the Junk Pusher scrapes all de- 
bris and foreign material toward the cen- 
ter, where it is collected inside the Junk 
Pusher. This reduces to a minimum the 
hazard of any material in the well fluid 
fouling the slips and causing premature 
setting of the Baker Cement Retainer. The 
slots permit by-passing of the fluid dis- 


placed while the Retainer is being low- 


It is screwed on the threaded tail-pipe con- 



















SLOTS 


ered, but no dangerously large fragments 
can pass through the slots, nor through 
the screen up inside the body of the Re- 
tainer. For its nominal cost, the Junk 
Pusher is good insurance against prema- 
ture setting every time a Baker Cement 
Retainer is used, and we suggest that you 
refer to Page 337 of the Baker (or Com- 
posite) Catalog for ordering information; 
or tell any Baker office or representative 
that you want one. Order by Product No. 
403. 


BAKER O/L TOOLS, INC. 


Houston—LOS ANGELES—New York 
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Whitemarsh Researeh Laboratories dedicated 


At a dedication luncheon held recently 
in the new research laboratories of the 
Pennsylvania Salt Manufacturing Com- 
pany at Whitemarsh, Pennsylvania, 
Leonard T. Beale, president of the 
company, presented the key to the lab- 
oratories to Dr. S. C. Ogburn, Jr., man- 
ager of research and development and 
head of the Whitemarsh Research Lab- 


oratories. The guest speaker at the 
luncheon was C. F. Kettering, general 
manager, General Motors Corporation, 
research division. Prominent figures in 
the world of science, industry, publish- 
ing, and education attended. 

After the luncheon guests were con- 
ducted through the extensive labora- 
tories. 








View of speakers’ table at dedication luncheon. Left to right: Dr. W. A. LaLande, director of 
research, Pennsylvania Salt Manufacturing Company; L. A. Smith, vice president and treasurer; 
Dr. S. C. Ogburn, Jr., manager of research and development and head of Whitemarsh Research 
Laboratories; Charles F. Kettering of General Motors; Leonard T. Beale, president of Pennsyl- 
vania Salt Manufacturing Company; Y. F. Hardcastle, vice president; A. E. Gibbs, advisory tech- 
nical director of patents; George B. Beitzel, vice president; Walter S. Riggs, development director. 
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ACCURATE Depth Measurement 


with a MATHEY 


WEIGHT INDICATOR 


Type B Measure Meter and Weight Indicator, 
pictured here, gives accurate measurements and 
eliminates the factor of human error, by indi- 
cating on easily read dials, the weight and 
length of lines in the hole. 


meters, and is built for any size measuring or 
torpedo line. 


PORTABLE MEASURING UNITS 


For any depth work, with reel capacities from 
5,000 feet to 15,000 feet of .072 line. Seven 
models available for mounting in trailers, cars, 
pulling-units and core drills. Self-powered by 
gasoline engine or power take-off models. 








on le ot GAS OG, 


‘ 


Write for Descriptive Literature 


Gas Testing Equipment—Measuring Meters 
Reeling Equipment for Well Shooting 
Oxy-Acet Pipe Beveling Machines 
Designers, Manufacturers of Special Machinery 
WRITE FOR DETAILS 


C. A. MATHEY MACHINE WORKS 


Phone 3-3623 212 South Frankfort Tulsa, Oklahoma 


a A LL a a a a a a ta te 
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MEASURE METER and 


It is adaptable to all units using measure | 


Active head Durametallic 


Samuel A. Schaeffer joined the Dura- 
metallic Corporation, Kalamazoo, Michi- 
gan, as active president on October 30. 

Schaeffer has been identified in the 
industrial field for many years as vice 
president and general superintendent of 
the Clarage Fan Company of Kalama- 
zoo, Michigan. Previously he was foun- 
dry superintendent of the Fairbanks. 
Morse Company of Three Rivers, Mich. 

Schaeffer has served as president and 
chairman of the board of directors of the 
Durametallic Corporation for many 
years and his new association with this 
company in an active capacity is con- 
sidered an added benefit because of his 
wide knqwledge of machine shop super- 
vision and industrial management. 


Goes to Philadelphia 


Murray S. Hitchcock, sales engineer 
of American Meter Company in the 
Birmingham area, has been transferred 
to that company’s Philadelphia branch, 
which is under the managership of Wil- 
liam G. Hamilton, Jr. Holding the title 
of production engineer on ordnance 
work, Hitchcock recently has been ap- 
pointed assistant chaitman of the anti- 
tank mine container committee, M153, 
industry integration committee, by the 
chief of ordnance. 





LET JOHN FIELD-MAN HELP 
YOU SOLVE YOUR NEXT 
WATER CONDITIONING 

PROBLEM! 


Call 
JOHN FIELD-MAN 


ON YOUR NEXT 
WATER CONDITIONING 
JOB 


LELAND HAMNER CO. 


P.O. Box 1065 - Capitol 9758 - Long Distance LD 2175 
2211 PRESTON AVE. HOUSTON, TEXAS 











Petroleum or Mechanical Engineer 
with several years field experience in 
well completion and production pref- 
erably in the Gulf Coast area to pro- 
mote sales of technical oil field serv- 
ices and equipment. Permanent posi- 
tion with good future for man with 
imagination, initiative, and genuine 
interest in sales engineering. Give 
full details of education, experience, 
and availability in first letter. All 
replies held confidential. Box 18 
% The Petroleum Engineer, P. O. 
Box 1589, Dallas, Texas. 
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Petroleum 
Reservoir Services 
for Primary and 
Secondary 
Recovery 





Oil and Water Saturation Results While the Core Is "Hot" 


CORE LABORATORIES, Inc., Offers: 
Core analysis with portable field laboratories. 
Bottom-hole sampling and analysis. 
Bottom-hole pressure tests: static and flowing. 


Comprehensive studies of petroleum reservoirs. 


CORE LABORATORIES, Inc. 


Petroleum Engineering Service 
SS eS 
ea t—“‘é‘é NR Oe ee Re -e 
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mguik-Litt” Elects 


, ¢ ving 
fe] gem Geared Hoist Mo 
Model “YC SPU ruck Motor 


Write Today for Catalog CG-6 


oy) 
IN PRACTICALLY ALL LINES OF 
INDUSTRY COFFING HOISTS 
ARE PLAYING A PROMINENT 
PART IN SPEEDING UP 
CONSTRUCTION 
PRODUCTION 


COFFING HOIST COMPANY 


Danv lle Hino, U S A 
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Schemel with Turco 


Appointment of George F. Schemel as 
petroleum industry representative in 
Southern California was announced re- 
cently by Ray San- 
ders, general man- 
ager, Turco Prod- 
ucts, Inc. 

Scheme] will cover 
the territory that 
was handled for 
many years by Al 
Dekker. Dekker re- 
cently was made 
procurement man- 
ager of Turco, man- 
ufacturers of spe- 
cialized chemical 
compounds for in- 


G. F. Schemel 
dustry. 


New Standard head 
Effective January 1, 1945, Robert E. 


Wilson, president of Pan American 
Petroleum and Transport Company, will 





E. G. Seubert R. E. Wilson 


succeed Edward G. Seubert as chairman 
and chief executive officer of Standard 





Oil Company of Indiana. Seubert, who 
retiring as active head of Standard of Jp. 
diana, has been with the company for 5) 
years, 15 of which he has served as chie{ 
executive officer. He will remain a direg. 
tor and will become chairman of the ey. 
ecutive committee of the board of diree. 
tors. Wilson will become chairman of the 
board of Pan American Petroleum an¢ 
Transport Company, a subsidiary of 
Standard of Indiana. of which he has 
served as president since 1937. 

A. W. Peake, a vice president, will be 
made president of Standard of Indiana, 
F. O. Prior, now president of Stanolin 
Oil and Gas Company, an oil-producing 
subsidiary, will succeed Peake as vice 
president of the Indiana company. He 
will also become a director of the Indi. 
ana company and chairman of Stanolind 
Oil and Gas Company. Stanolind Pipe 
Line Company, and Stanolind Oil Py. 
chasing Company, of which Peake is now 
chairman. 


Heads Arkansas Natural 


D. W. Harris, Shreveport, Louisiana, 
was elected president of the Arkansas 
Natural Gas Corpo- 
ration at the annual 
meeting of directors 
in New York. Harris 
has served as vice 
president and gen- 
eral manager of the | 
company and its 
subsidiaries, Ar- 
kansas Fuel Oil 
Company, Arkansas 
Louisiana Gas Com- 
pany, and Arkansas 
Pipeline Company, 
since 1928. D. W. Harris 
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¢ LINK-BELT KEEPS THIS ROTARY MUD 
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a Two Link-Belt mud screens mounted on skid L f 1,"/ 14 ~ B Ff, L r 


as one unit (having but one mud-collecting tank 


and inlet chute) operate independently, al- 

though driven from single power source, a 5 A (Fh D 
H.P. steam turbine (or 2 H.P. electric motor). 

Send for Folder 1872-A. 3 d BREEN 


LINK-BELT COMPANY THE VIBRATING SCREEN 


Philadelphia 40, Houston 2, Dallas 1, Los Angeles 33, 
New York 7, Toronto 8. Sold by most supply houses 


in Top 
Condition 


@ Link-Belt is keeping 
this drilling job safer by 
keeping the rotary drill- 
ing mud properly recon- 
ditioned . . . continuously 
removing damaging abra- 
sive materials from circu- 
lation. Link-Belt first de- 
veloped mud screens for 
the oil industry and is 
still first in developing 
* modern improvements. 
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Gets At 'Em! 


SAND-BANUM doesn't fool around. 


Just place it in 
the feed water 

.. Silently and 
automatically it 
circulates 
throughout 
boilers and 
tubes...re- 
moves scale 
“The and corrosion 
Entirely |. . prevents its 


Different Boiler 
and Engine Treatment’ return. 









SAND-BANUM insures more power with less 
fuel because it brings about clean heat trans- 
fer surfaces. This aids economical maintenance 
of peak loads, and lengthens equipment life. 
Regardless of water or operating conditions, 
age or climate, Sand-Banum functions with full 
efficiency. Write for descriptive literature. Ask 
for details of non-obligatory free test. 


AMERICAN SAND-BANUM 
COMPANY, Inc. 


9 Rockefeller Plaza, New York City 20 


Stocks carried by 
WESTERN SAND-BANUM COMPANY 
Houston, Texas 
and at other convenient points including 
leading supply houses 


Export Representatives 
PETROLEUM MACHINERY CORP. 
30 Rockefeller Plaza New York City 20 


¥ * 











For QUICK, ACCURATE TESTS 
Use CURTIN CENTRIFUGES 


No. 3420 

15 c.c. ma- 
Ge «+s 
Cranks and 
heads inter- 
change- 
able with 
100 c.c. ma- 
chines. 





Simple in design .. . Ruggedly 
built... Require no special care 

. - Great Ratio and throw of 
crank produce required speed 
with no strain. Curtin Centri- 
fuges meet all A.S.T.M. Standard 
Method D-96-40 and A.P.I. Code 
No. 25 requirements. Fully de- 
scriptive literature upon request. 


WH: «CO. 


HOUSTON TEXAS 









Pape with W-K-M 

W-K-M Company, Inc., manufacturers 
of the Through-Conduit Lubricated 
Gate Valve, announce the appointment 
of Howard Pape as vice president, to be 
located at the headquarters, Houston, 
Texas. 

Howard Pape has a long history of 
association with the oil industry, having 
joined the Tide Water Associated Com- 
pany in 1915 and a year later becoming 
associated with Cosden and Company 
(now Mid-Continent Petroleum Corpo- 
ration) at Tulsa. 

After 10 years of service as chief engi- 
neer and mechanical superintendent, he 
entered the service of Crane Company 
for the promotion of sales to the oil in- 
dustry, part of the time being located in 
New York City and from 1930 to 1935 
in the southwestern states. In 1935 he 
was transferred to the headquarters in 
Chicago as manager of their valve and 
fitting department. 


Exelusive representative 

Sperry-Sun Well Surveying Company 
announces the appointment of Inland 
Oilfield Service, Inc., as their exclusive 
representatives in the Rocky Mountain 
territory, including the states of North 
Dakota, South Dakota, Montana, Wyom- 
ing, Utah, and Colorado. The main office 
of the Inland Oilfield Service, Inc. is at 
135 North Center Street, Casper, Wyom- 
ing. 

Glenn N. English is president of this 
organization and is well known by the 
oil producers and drilling contractors in 
the Rocky Mountain area. 





John J. Larkin, president of the Lar- 
kin Packer Company, St. Louis, Mis- 
souri, died October 23 at the age of 63. 
He founded the Larkin Packer Company 
at Bartlesville, Oklahoma, in 1905, and 
moved headquarters of the firm to St. 
Louis in 1920. 

Prior to coming to the Mid-Continent 
he had been associated with his father in 
the manufacture of oilfield equipment at 
Butler, Pennsylvania. 

Two sons, W. H. Larkin and J. J. Lar- 
kin, Jr., both of whom are vice presidents 
of the firm, are among the survivors. Sur- 
viving also are his widow and three 
brothers, Frank of Tulsa, C. L. of Bar- 
tlesville, and W. H., Jr., of Butler. 


Statement of Ownership, Management, etc., of 
THE PETROLEUM ENGINEER 
September 26, 1944 
(This statement is published in compliance with 
the Act of August 24, 1912.) 

Published at Dallas, Texas, monthly August 
through June, semi-monthly in July. 

Publisher: The Petroleum Engineer Publish- 
ing Co., Dallas, Texas. 

Editor: K. C. Sclater, Dallas, Texas. 

Managing Editor: F. H. Love, Dallas, Texas. 

Business Manager: W. T. Bryan. 

Stockholders holding 1 per cent or more of 
total amount of stock: A partnership composed 
of W. T. Bryan, T. J. Crowley, W. L. Love and 
K. C. Sclater, all of Dallas, Texas, doing busi- 
ness under the name of The Petroleum Engineer 
Publishing Company. 

Known bondholders, mortgagees and other 
security holders holding 1 per cent or more of 
the total amount of bonds, mortgages or other 
securities: None. 

W. T. Bryan, Partner. 

Sworn to and subscribed before me this 26th 
day of September, 1944. 

Lillian Haddock Johnston, Notary Public. 
(My commission expires June, 1945.) 
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Look for the Arm-and-Hamn 


ARMSTRONG BROS. 


CHAIN TONGS 





AARMSTRONG BROS. CHAIN 
TONGS have been engineered to 
overcome the weaknesses discov- 
ered in ordinary tongs. They are 
stronger, last longer and are more 


convenient. 
Jaws are drop forged, with milled 
teeth, are heat-treated and extremely 
tough. They have inner lugs which 
crease the bearing on the bar and also 
prevent chains from jamming. Other 
strength features include forged handles, 
large hardened steel bolts, alloy steel 
shackles and proof-tested chains. . 
ARMSTRONG BROS. Tongs come in 
all standard types, each in all sizes. 





Write for Catalog. 





S 

he Tool t er People 
N. FRANCISCO AVE CHICAGO, U.S.A 
tern Warehouse & Sales: 199 Lafayette St. New York 


Youre ‘Safe ; 
When You Carry 


90-UL 
ECOLITE , 


Don't wait — get 
this new Safety 
Lantern with 


BROKEN BULB 


SAFE 


in Hazardous 
Places 


ARMSTRONG BRO icok ok Ga exe) 

























Tested and Recom- 

mended by Under- 

writers’ Labora- 

tories. 

@ Sealed beam con- 
struction. 

®@ Throws bright beam 
1500 feet. 

© Large handle and pivoting feature gives 
you light where you need it and both 
hands free for work. Now at jobber and 
supply stores. 


Ecolite 
No. 90-UL 


Economy Electric Lantern Co. 
3100 W. Cherry Street Milwaukee 8, Wis. 
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With Graver Tank 
Ben D. Pennington, who has a broad background covering 
§ p i [ F [ ( . AV | T | every phase of the oil and gas industry dating from 1918 when 
he drilled wells in Texas and Oklahoma, and who is also well 
known around the country and particu. Publ 
() . G A N r S larly on the west coast as a top-flight con. 
struction man, is now associated with aa, 
Graver Tank and Manufacturing Com. 
pany, Inc., as manager of its Los Angeles » A new 
Read {0 S EC 0) N f) p ak Mi A L office at 908 South Atlantic Boulevard, Respirat 
: | His major interests will be directed to. cog 
ward the construction field wherein he — * 
Iréc rom necor al | has enjoyed notable s none Ov 
las enjoyed notable success. sary for 
Recently Pennington completed super. E.D. Bu 
| vising the construction of a west coast 
catalytic cracking plant that since has _— 
broken all existing records for continu. aoa 
| B. D. Pennington ous runs. ae ' 
secnicainingninocetssiey ing for 
| 
| Buys Gilmer Company . 
| United States Rubber Company has agreed to purchase the bulletin, 
_ assets and business of the L. H. Gilmer Company of Phila. the prov 
| delphia, manufacturers of industrial V-belts, it was announced features 
by Herbert E. Smith, president of the rubber company. Amercoi 
Smith said the purchase was made to round out further the Box 352 
mechanical goods division of the rubber company. He added > Strutl 
that no change in the management or operations of the Gilmer formatin 
company is contemplated. John S. Krauss, president, will con- speciall 
tinue in the active management of this business. plete in 
SP Pann oe complet 
compan 
Study engine developments > Ane 
| In order to provide field servicemen of The Cooper-Bessemer De Ele 
| Carporation with up-to-the-minute information on the latest helpful 
| developments in the engineering and manufacture of the firm’s suggest 
| diesel and gas engines and compressors, the entire service organ- less ste 
| ization has been brought, a group of about 15 at a time, to the cussion 
company’s Mount Vernon, Ohio, and Grove City, Pennsylvania. the sect 
A a Cc Cc 0 R E Cc 0 R i I 8 G plants. Each group has spent two days at each Cooper-Bessemer ya 
plant. a te 
The field service crew consists of 63 men representing 15 sylvani 
branch offices of the concern throughout the country. During >W.c 
GA S G r AVI TOM ET 7 ik their visit, the servicemen were guided and advised by company a book] 
7 ~— = technicians so that they became thoroughly line. T 
Patt . familiar with all the latest advancements in engine design, erec- saving 
e | mind tes com p U ta tI ons tion, installation, and repairs. —_ 
Once calibrated and properly installed, the — 
Arcco-Anubis Gas Gravitometer requires no Watson to new job Ellice 
further attention. Hundreds are in use in the it 1 
pipelines and refineries of major companies. a he “ae cag | a i ong with D a Pini 
This precision specific gravity instrument is LE Bes gp a i, a, TE, 28 Se son 
constructed without electric motors, pressure Boal fee gk. ery Senos 
: . He was graduated from Tulane Univer- Lrant 
regulating valves or other complex afrange- sity in‘1927 and entered the oil business joined 
ments. It weighs the gas sample directly— with the Southwestern Drilling Company, the pr 
hence the record is read directly to the second later going with Humble Oil and Refining previo 
decimal place, and by easy approximation to Company with which firm he remained for 28 yee 
the third decimal. a period of 6 years. He was division engi- of ele 
The instrument is practically frictionless and neer at San Antonio when he left to go to The 
the gas flows through it continuously, thus Venezuela for the Lago Petroleum Corpora- as ass 
minute changes in specific gravity are recorded tion, remaining there until 1941. Followed a 
at once as they occur. As shown through years two years in New York for Standard Oil nc 
of use, Arcco-Anubis Gas Gravitometers re- Company of New Jersey, when he went with dl 
main accurate and highly responsive under — Oil ow Np Ae ag . 
even severe conditions of service. nevepert, a a Veer Se ae M 
cept his present position. R. E. Watson Mad 
SEND FOR BULLETIN NO. 101. | eds sek ss oe Yor 
| Jeins Kerotest ~~ 
' Kerotest Manufacturing Company, Pittsburgh, Pennsylvania, centr: 
~ | has announced the appointment of George R. Allen as general Ro 
| sales manager of its brass division, effective November 1. neeri 
RECORDING CHART on oF | For the last 8 years, Allen has been associated with Mueller rane 
3113 E. 11th St. Los Angeles 23, California | Brass Company. as sales manager of its standard products ment: 
| division. 
THE 
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TRADE LITERATURE 


Publications listed are sent free upon request. 
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hee THIS 


| EFFICIENT DRYER 
THE DESICCANT IS 


» A new circular printed in chart form titled “Guide to Selection of | 


Respiratory Protection” has just been published by E. D. Bullard 
Company for general distribution to industry. It stresses the impor- 
tance of knowing the exact natpre of the exposure, gives over ten 


basic types of hazards and the kinds of respiratory equipment neces- | 


sary for safety. The circular, No. 944-700, is available on request at 


E. D. Bullard Company, 275 Eighth Street, San Francisco 3, California. | 
» Tube-Turn, Inc., Louisville 1, Kentucky, has issued a 4-page folder | 


called “Inside Information About Piping.” It includes helpful en- 
gineering data and a complete list of Tube-Turn seamless welding 
fittings and flanges. It may be had by writing the company and ask- 
ing for catalog No. 111. 


» Many practical suggestions for eliminating corrosion and con- 


tamination by use of plastic coating are included in a new technical | 


bulletin, “Amercoat No. 23 Plastic Coating.” The bulletin describes 
the proved uses of the coating in a wide range of industries. Technical 
features and product advantages are also covered in detail. Write 
Amercoat Division, American Pipe and Construction Company, P. O. 
Box 3528, Terminal Annex, Los Angeles 54, California. 


> Struthers Wells Corporation has just issued an attractive and in- 
formative new bulletin on the company’s large line of standard and 
specially designed high pressure autoclaves. The bulletin gives com- 
plete information and description on each unit. Also included is a 
complete list of the equipment designed and manufactured by the 
company. Write Struthers Wells Corporation, Titusville, Pennsylvania. 


» A new informative book on Page-Allegheny Stainless Steel Weld- 
ing Electrodes has been issued recently by the Page Steel and Wire 
Division of the American Chain and Cable Company, Inc. It includes 
helpful information on welding procedures and recommendations and 
suggestions on how to select the proper electrode for welding stain- 
less steels. It is divided into two sections, the first devoted to a dis- 
cussion of the conditions encountered in welding stainless steels and 
the second giving details on the several types of electrodes. Copies of 
the book may be obtained by writing to Page Steel and Wire Division 
oo ane Chain and Cable Company, Inc., Monessen, Penn- 
sylvania. 


> W. C. Norris, manufacturer of oil well pumping supplies, has issued 
a booklet announcing the inclusion of Norris Tubing Eliminator to its 
line. The new device entirely eliminates the need for tubing, thus 
saving money, time, and effort in oil production, the company says. 
Detailed information on the product is available from W. C. Norris 
Manufacturer, Inc., Tulsa 11, Oklahoma. The bulletin is numbered 34. 


Elliott appointments 


The election of R. W. Owens as vice president in charge of 
manufacturing at Elliott Company, Jean- 
nette, Pennsylvania, is announced by 
Grant B. Shipley, president. Owens 
joined Elliott Company as assistant to 
the president in February, 1944, having 
previously had a wide experience of some 
28 years in the design and manufacture 
of electrical products. 

The appointment of Frank H. Stohr 
as assistant to the president is also an- 
nounced. He has been with Westing- 
house Electric and Manufacturing Com- 
pany as manager of the industry sales 
department. 


R. W. Owens 


Made Young representative 


Young Radiator Company, Racine, Wisconsin, announces the 





% 








Natural gas is dehydrated by the use of 
Florite in this modern plant of an impor- 
tant company operating in the Southwest. 


Made from bauxite by special processes 
of activation and mechanical adaptation, 
regenerated by heating to 350°F., Florite 
is superior to other granular desiccants 
for many and varied industrial uses. 
Dehydration of natural gas, represented 
by the illustration above, is one example. 
Hydrofluoric alkylation of aviation gaso- 
line is a quite special example. Propane, 
butane, air, nitrogen, carbon dioxide, 
refrigeration compounds, and various 
other fluids are successfully and eco- 
nomically treated. Some of these uses 
have been established for years. New 
ones are developed from time to time. 
Correspondence is invited. 





appointment of the Rodgers Engineering Company of Dallas | 


as sales and engineering representatives in northeast and north- | 


central Texas. 
Rodgers Engineering Company will provide sales and engi- 
heering service on the line of Young heating, cooling, and air 


conditioning products as well as a complete line of comple- | 


mentary accessories. 
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* Trade Mark Registered. 


FLORIDIN COMPANY, INC. 





ADSORBENTS 


Room 54, 220 Liberty Street 





Warren, Pa. 
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for the PETROLEUM INDUSTRY 
STUDS AND BOLTS 


Heat and corrosion resisting metals and high 
strength alloy steels. 

Alloy steel studs and bolts for high pres- 
sure piping stocked for immediate ship- 
ment 


Let us quote on your requirements. 


weer PRODUCTS CORP. 
2643 Belmont Ave, Chicago 18, Il! | 


| 





*technical language, “The Microscope and Its Use” is the first book 





“GUNITE”’ CONCRETE 


For... STEEL PLATE LINING @ STEEL ENCASEMENT @ BUILD- 
ING WALLS, ROOFS, FACINGS @ TUNNEL LINING © WATER 
RESERVOIR LINING @ POWER PLANTS—BUNKER LINING @ SEWER 
REPAIRS @ TANK LINING @ CANAL AND DITCH LINING 
REPAIR OF DISINTEGRATED CONCRETE, BRICK, TILE, MASONRY. 


WRITE... PHONE... WIRE as 


GUNITE CONCRETE and CONSTRUCTION CO. 


ENGINEERS CEMENT GUN SPECIALISTS CONTRACTORS 
1301 Woodswether Road Kansas City 6, Missouri 


District Branch Office: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 
Branch Offices: ST. LOUIS... . DENVER... NEW ORLEANS. . . HOUSTON 





























Cuts Suruey Time In Half 
EEI¢ 





The most simple, easiest to oper- 
ate and speediest inclination 
recorder. Operated by dry cell bat- 
teries on electro-chemical principles. 
Self-checking. Low in rental charge 
and operating cost. 

Operates on measuring or wire 
line. Multiple recording can be made 
with one round trip in the hole. 

Detailed information on request. 


je 

i INCLINOMETER 
| Now widely accepted by drillers as 
i | an outstanding device for surveying 
bore holes. 

| 





SPERRY-SUN WELL SURVEYING CO. 


PHILADELPHIA, 


PA 





Y Practical Emulsions, by H. Bennett. Chemical Publishing Com- 


| been found out about emulsions with hitherto unpublished material. 


| ¥ The Microscope and Its Use, by Frank F. Munoz and H. A. 
























‘Book ‘Reviews 



















pany, Inc., 234 King Street, Brooklyn, New York. Pages, 460. Price, 
$5.... This book makes available the latest and most authoritative in- 
formation in the field of applied emulsions. The writer, a technical 
director of one of the leading and oldest manufacturers of emulsifying 
agents and emulsions, has included data and methods from his own 
broad experience. It is not intended to be a treatise on how to make, 
use, or evaluate emulsions for industrial use or resale. That feat is yet 
to be accomplished. But it does correlate much of what has alrea 


Charipper. Chemical Publishing Co., 234 King Street, Brooklyn New 
York. Pages, 334. Price, $2.50....A technical book, written in non- DRO. 


that covers the field of microscopy from the combined position efforts tthe 


of two experts. It answers most of the questions that arise in the use the Effect « 

and care of simple and specialized microscopes and their attachments, pyérite Co 
| and gives practical instructions and advice in clear simple language. Muds. 

V Miocene Foraminifera from Sumatra, Java, Netherlands AGEL - 

East Indies, by L. VW. LeRay. Quarterly of the Colorado School of |, Drilli 

Mines, Golden, Colorado. Pages, 113. Price, $2....This book is 

divided into two parts: (1) Miocene Foraminifera of Central Sumatra, } AGEL 





Netherlands East Indies; and (2) small Foraminifera from the Mio- 


cene of West Java, Netherlands East Indies. It lists and describes the t Contai 

various species of Foraminifera found in places indicated in the title. Cem 
s Recove 

Vv Engine Inspection Practice, by A. T. King. Chemical Publishing |. 

Co., 26 Court Street, Brooklyn 2, New York. Pages, 236. Price, $3.... 

Of particular interest to the sub-contractor and small manufacturer is »CO — 

this volume. It is a complete guide to the methods, gauges, and instru- be 

ments used in engineering production workshops. It is designed, with Drilli 

246 illustrations, as a text upon which to base a course in inspection 

practice. OID - 
ing Ma 

> Review of Petroleum Geology in 1943 by F. M. Van Tuyl 

and associates. Quarterly of the Colorado School of Mines, Golden, OTEX- 

Colorado. Pages, 127. Price, $1. . . . Noteworthy events and develop- for Rest 


ments in the fields of petroleum engineering, geology, geophysics, 
geochemistry, geobiology, aerial photography, fluorescence, and 
spectroscopy are covered in this volume. It lists some 500 references 
to publications of the year, compiled through the cooperation of the 





RMEX 
Organic 





Research Committee of the American Association of Petroleum 
Geologists. 
>» Guide to Weldability of Steels, American Welding Society, 33 | Wat 
West 39th Street, New York, N. Y. Pages, 90, Price, $1.... The 4 
purpose of this book is to present a practicable method of handling oy hema 
the system of ductility predetermination. Part 1 is an explanation Pleses of 
of the system proposed for the predetermination and preservation of [= 
desired ductility in the heated zone of higher carbon and low-alloy RRWER Xx 
steels during welding; and part 2 is an instruction manual, with ming th 
step-by-step examples showing the use of the system to select steels ae 
and to predict welding conditions necessary for the preservation of 
desired ductility in the heated zone. LIT] 
——— - ee == Muc 
—- 
dasa Si 
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Salt W 
MUD ENGINEERING SERVICE | & 
Consulting . . . Planning ING | 
mud programs . . . Com- fetus ¢ 
plete laboratory facilities. Fiela « 
24-Hour Field Service © — 
Mud and Drilling Engineering Service for opera- i oz 
tors or any supplier of mud materials. Engineering. D | 
and Laboratory service only. 
514 Sterling Bldg. + Ph.Fairfax 5251 + Houston 2,Tex. at 


Nights: R. E. DANSBY, South Houston 7293 
JOHN McREEF, Valentine 2-5579 
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DROX—A Material 
freventing and Overcom- 
the Effect of Gypsum and 

drite Contamination in 

Muds. 


AGEL —Gel-Forming 
idal Drilling Clay. 


RUAGEL CEMENT— 


t Containing AQUAGEL 
oes Cement Jobs and 
Recovery of Lost Cir- 


OCO — A Salt-Water- 
Drilling Clay. 


ROID — Drilling Mud 
ting Material. 


OTEX—A Fibrous Ma- 
for Restoring Lost Cir- 


ERME X— An Extra High 
Organic Colloid. 


TEX — A Material for 

Water Loss to the 

ion and for Overcoming 
losses of Circulation. 


OX — Material for 
ing the Effect of Ce- 
Contamination in Mud. 


ILITE—a Superior 
Mud Thinner. 


—A Special Clay to 

a Suspending Agent 
Concentrations of 

Sa Water are Encoun- 


ue 


TING EQUIPMENT 
trotus for Making Com- 


‘ ield and Laboratory 


ions of the Proper- . 


# Drilling Mud. 


ID WELL LOG- . 


IG SERVICE — Formo- 
nation Through Mud 
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HELP PROVIDE TROUBLE-FREE DRILLING 


Baroid Products and Service have been instrumental in eliminating many 
drilling difficulties in thousands of wells. This has resulted in economies 
which have saved millions of dollars for operators. 

Stocks of Baroid Products are immediately available in more than 400 
locations in the United States and Canada. Baroid Service Engineers in 
laboratory-equipped cars cover all active oil fields. 

To be sure of safe, fast, economical drilling, always use Baroid Prod- 
ucts and Service. 


Patent Licenses unrestricted 
as to sources of supply of materials, but 
on royalty bases, will be granted to 
oil companies ond others desiring to 
practice the subject matter of any and 
or all of United States Patents Num- 
bers 1,807,082; 1,991,637 ;2,041,086; 
2,044,758; 2,064,936; 2,094,316; 
2,119,829; 2,214,366; 2,294,877, 
2,304,256 and further improvements 
thereof. Applications for Licenses should 
be made to the Los Angeles office. 


NATIONAL LEAD COMPANY 


ee 
? a : Z 
- BAROID SALES OFFICES: LOS ANGELES 12 © TULSA 3 © HOUSTON 2 
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